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AHHOTANMA

Lenpto mpoBefeHHs CeMUHapa MO HAHOONTUKE M CIEKTPOCKONMHU SIBIISIETCS O3HAKOMIIEHHE CTYIEHTOB C
MOCICIHUMH HAay4YHBIMHU JOCTIDKCHHSMH M HOBBIMH HAIPaBICHUSIMH HayKH B OBICTPOPa3BHBAIOIIUXCS
OTpacisiX COBPEMEHHOM ONTUKHA M CHEKTPOCKONHUH, a TAKKE C MEPCHEKTUBHBIMH NPUMEHEHHSMHU HOBBIX
3HAHWH ¥ TEXHOJIOTHH B OJIM3KKX IO TEMATHKE K MCCIIeIOBaHUsIM, BelyIIIUMCs Ha 6a30Boii kadeape oOnacTsx.
Ha cemmHapax cTyaeHTBI 3HAKOMSTCS C HOBBIMH pabOTaMM MO J1a3epHON CHEKTPOCKONHUH HAHOPa3MEPHBIX
CHCTEM, B TOM YHCJIE€ C HCCIEIOBAaHUAMH HAHOOOBEKTOB OMOIOTMYECKON MPUPOJBI; paboTaMH 1O aTOMHOMN
¢u3zuke, BKIOYast pabOThI 110 ONTHKE U CIIEKTPOCKONNHU IKCTPEMAIIBHOTO YIIBTpadHOIeTa U XOIOIHBIX aTOMOB;
UCCJICAOBAaHUSIMU 110 MOJIEKYJISIPHOM CIIEKTPOCKOINMH, B IEPBYIO OYEpelb 110 MOJIEKYISIPHOW CHEKTPOCKOIIUU
CBEPXBBICOKOTO  pa3pelIeHus; paboTaMH IO CHEKTPOCKONUH  CBEPXBBICOKOTO  IMPOCTPAHCTBEHHOIO
paspelleHys; HaHOIIa3MOHHMKE U IPYTHMMH MCCIICOBAaHUSMHU U pa3pab0TKaMu, B paMKaX TEMaTUKH KaeIpsl.
Jns mpuoOpeTeHHs HaBBIKOB CAMOCTOSITENIbHOW paboThl Haj HAaydyHOW JUTEpaTypoll CTYHACHTHI, IOCIHE
O3HAKOMJICHHSI CO CTaThel WM cepuell crareil, BRIOpAaHHBIX IMpEroiaBareieM, TOTOBIT HAyYHBIH AOKIAI IO
HW3yYEHHOMY MaTrepuaiy, a TIOcCJe €ero TMpeICTaBICHUS NPOBOAUTCA IUCKYCCHUS [0 NPOCIyIIAaHHON
nHpopmanuu. B kauecTBe Marepuana mpenojaBaTellb BHIOMPAET CTaTbu, COAEPIKAIME WHTEPECHBIE HOBBIC
pe3ynbTaThl MO BHIOPAHHOM TeMaTWKe WM ONMM3KUX K Hed. YacTh JOKIaZoB HAa CEMHHApax MpPEICTaBISeTCS
CaMMM IIpEToiaBaTesieM, 4acTh - CTYJEHTaMu.

1. lean u 3apa4n
Heab nucUMMIMHBI
Lenpro cemMuHapa SIBISETCS  O3HAKOMIIEHHE CTYJAECHTOB C HOBEHIIMMH JOCTI)KCHUSMH HAyKH H

TEXHOJIOTHI B OOJIACTH COBPEMEHHOM ONTHKU, HAHOONTHKH W JIA3€PHOM CHEKTPOCKOIHUH, a TaKKe C
MEPCIEKTUBHBIMY IPUMEHEHUSIMHU HOBBIX HAyUHBIX PE3YJIbTATOB.

33]13‘[1/[ JAUCHUIIINHBI

VceBoenue CTyACHTaMu OCHOB COBpeMGHpFOfI HAayKu B obactu OIITHUKH, HAHOOIITHKHU H na3epH017I
CIICKTPOCKOIINH.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONINX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA WNHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BAaTh B
mpo)eCCHOHANBLHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4YHbIC 3HaHUS B 00JacTH (PU3NKO-MATEMaTHIECKUX HAyK

OIIK-1 Bnaneer cucremoii pyrnamentanbibix |OIIK-1.2 CrocoGeH 0000mmarh U KPUTHYECKH OIICHWBATh
HAyYHBIX 3HAHHI B O0NIACTH ONBIT W Pe3yAbTaThl HAYYHBIX HCCIICAOBAHWA B 0OOJIACTH
(hM3UKO-MaTeMaTHIEeCKUX HAyK npodecCuoOHaTbHON e TEIHHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKd M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
peleHny 3a1a4 MpoQecCuoHaNbHON e TeIbHOCTH

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

OIIK-2 Nmeer npeacraenenne o0 akryanbHbix |OITK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
npobiemMax HayKd U TEXHUKH B 00JIacTH cBOeil |uccieoBaHUil B obnmactu  cBoed  mpodeccHoHaIbHON
npodeccuoHaIbHON IESTEIbHOCTH, CIOCOOCH | AEATENBHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTh

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
npogeccHoHaIBHBIC 329K WCIIONIb3yeMOW B COBPEMEHHOM  HAyYHO-TEXHUYECKOU
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIBHOCTH 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




dHdAJIN3 PEe3ylibldld U LIPEACTABUTDb BbIBO/bI,
MPUMCHSS 3HAHUS U HABBIKH B obmactu
(bHSI/IKO-MaTeMaTI/I‘leCKI/IX HAayK U

uHpop

MAallMOHHO-KOMMYHHWKAalIUOHHBIX

TEXHOJOTHH

OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS IOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobOeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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 PC3YyJIbTAThI

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAIHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

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

3HATb.

YMETb:

- OCHOBHBIC KOHIICTIIINH, 3aKOHBI U MIPUHIIMITBI, JICXKALIHE B OCHOBE, (PU3MYECKON ONTHUKU, HAHOOTITUKU
U CIIEKTPOCKONNY 00BEKTOB PAa3IMYHOMN MTPUPOJIBI;

- OCHOBHBIC TEOPETUUECKUE W IKCIICPUMEHTAIILHBIC METONBI ONTHKH, NPUMCHSEMbIC NMPH U3YYCHUH
MHKpPO- ¥ HAHOOOBEKTOB Pa3InYHON IPUPOIBI;

- OCHOBHBIC DE3yJIbTaThl OTKPBITUH W HCCIICNOBAHUH, ONPENENUBIINX MYTH PAa3BHTHUS ONTHYECKON

¢buznKH.

- IPOBOJUTH CAMOCTOSITEIbHO U B KOJUIEKTUBE SKCIIEPUMEHTAJIbHBIE WM TEOPETUUECKHUE UCCIIEA0BaHUS
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

TpynoeMKOCTb 110 BUAAM YU€OHBIX 3aHATHH, BKIIIOYAs
CaMOCTOSITENIbHYO paboTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Beenenune B SKCTIIEPUMEHTAJILHYIO 7 3
HAHOOITHKY.
) OCHOBHH? MOHATUSL KJIACCUYECKOH 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 Meraiuiax. OObLEMHBIE H

5 MTOBEPXHOCTHBIS ILUTa3MOHBL. 4 4
Jlokann3oBaHHBIN MJIa3MOHHBIN
pe30oHaHC.

6 OnTudeckass MUKPOCKOIUS B JTaJbHEM H 3 4
OJIMDKHEM II0JIE.

7 Cunpl, BO3HHUKAIOUIUME TMIPH JEHCTBUU 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 GU3NUECKUE U ONTUIECKHE SIBICHUS, CBI3aHHbBIE C B3aMMOJCHCTBHEM CBETA C OOBEKTaMHU
HAHOpa3MepOB, OTINYME (PU3MYECKUX W ONTHYECKHMX CBOWCTB HAHOOOBEKTOB OT CBOWCTB
MaKpOCKONMYECKUX TNl U OCHOBHBbIC (hr3HMYecKHe MPUYMHBI 3TOTO OTIMYMA: NPOCTPAHCTBEHHOE
orpanuueHue (KoH(pailHMEHT), KBAHTOBO-pa3MepHbIC 3(PQEKThI, BKIAJA MOBEPXHOCTHBIX COCTOSHUH,
BO3pacTaHue BKJIaJla KBAHTOBBIX (IyKTyanuii u ip.

2. OCHOBHbI€ MOHATHUS KJIACCUYECKON M KBAHTOBOM 3JIEKTPOIUHAMUKHY.

OO6umit popmanuzm. YpaBHeHust MakcBellia U BOJTHOBBIC yPaBHEHHUS.

MarepuanpHble ypaBHEHUSI W TIpaHuuHble yciioBus. @Dopmynsl Ppenens. llomspuszanuonHbie
3¢ GeKTh IpU TPOXOKICHUN U OTPAKEHUH CBETA Ha FPAaHULIEC OBYX Cpel.

MounoxpoMarnueckue mnois. [IpocTpaHCTBEHHOE NPEACTaBICHHE MOJEH 3aBHCAIIUX OT BPEMEHHU.
VYrioBoe crekTpaabHOe pacipeaeIeHUe U3y YeHNUs.

[TapakcuanbHoe  npuOmMKeHue. [ayccoBbl  J1a3epHble  IyYKH, OSPMUTOBO-TAyCCOBCKHE |
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.

Merannnueckue HaHOC(hEpbl, HAHOUWIMHAPBI, HAHOMPOBOJIIOKH. VCIoOnb30BaHNE METAJUINYECKUX
HAaHOYACTHI] B KAYECTBE ONTHYECKUX U CIEKTPATBHBIX HAHO30HIOB.

Xpomodopubie Moiekyinbl. CHEKTp TMONIOMEHUS W M3IY4YeHHS XPOMO(OPHBIX MOJIEKYI.
CrnextpanbHas WMIMPUHA JUHHUHA, CHEKTpasibHas peflakcallvs, B3aWMOJEHUCTBHE CBETa C MarTpullei.
Hcnonp3oBaHue OAMHOYHBIX (IIyOPECLEHTHBIX MOJIEKY]I B Kau€CTBE CIEKTPAIbHOTO HAHO30HJA.
CriekTpocKoIusl OAMHOUHBIX MOJIEKYJL.

HanokpucTaiisl 1 MoaynpoBOIHUKOBBIE KBAaHTOBBIE TOYKH. 3aBUCHMOCTH CIIEKTPOB H3JIYUYCHHUS U
HOIIOLIEHU OT pa3MEpoB HaHOUYacTHUL. [IpMMEHEHUs HAHOKPUCTAVIOB U KBAaHTOBBIX 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 3JEKTPOMArHUTHOIO TOJIi B MPHUCYTCTBHM MAaTEpUANbHBIX Tejl. [ aMUIBTOHHAH
“gactuna + moie”.

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

B3anmopeiicTBue ¢ KOHTMHYYMOM OJIEKTPOMArHUTHBIX Moj. JIOKanbHas IUIOTHOCTH COCTOSIHHIA.
CKOpOCTb CIIOHTAHHOH peJlaKCalluy U BPeMsl KU3HH.

Cemecrtp: 3 (OceHnwii)

5. [Tna3monsl B MeTamiax. OObeMHBIC U IOBEPXHOCTHBIC TUIa3MOHBI. JIOKaIM30BaHHBIN TJIa3MOHHBIH
PE30HAHC.

Teopust [lpyne-3ommepdenbna. BaanmonmelcTBre DIEKTPOHHBIX BO30YXKJIECHUH B MeTauiax ¢
3NIEKTPOMArHUTHBIM H3iIydeHueM. ONTHKa METauIoB, OObEMHBIH IUIa3MOHHBIA pPE30HAHC, BKIIAJ
MEX30HHBIX IIEPEX0/I0B.

CsolicTBa MNOBCPXHOCTHLBIX IMJIA3MOHOB-IIOJISIPUTOHOB. B036y)K):[eHI/Ie HNOBCPXHOCTHLIX IIJIA3MOHOB,
MOBEPXHOCTHBIC IUIA3MOHBI B  HAHOOIITHUKC. Jlokanr3oBaHHbBIE IIJIa3MOHHBIC BO36y)K,ZIeHI/Iﬂ,
B036Y)KILGHI/IC I1IJ1a3MOHOB B MCTAJINIMYCCKUC HaHOC(I)ean, crasep.

l'uranTckoe KOMOMHAIIMOHHOE paccesHue BOIM3M HAHOYACTHUI] OJIATOPOJHBIX METAJIOB WU Ha
mepoxoBarocTsax nosepxHoct, SERS- u TERS-cnexTpockonus.

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

JudpakimoHHbI TpeAeN MPOCTPAHCTBEHHOTO paspemicHus. DYHKIUS paccesiHUS TOYEYHOTO
uznyyarens. Kpurepuii AGGe.

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

HenuneiiHoe u cenektuBHOe BO3OyxaeHue, 3(pdekrsr Haceimenus, STED-mukpockomnus,
MUKpPOCKOIIHSI, OCHOBAaHHAas Ha JETEKTHPOBAHHM (IyOpEeCHEHTHBIX H300paKCHUI OJWHOYHBIX
xpoModopHbIX MoJieKyi, cyoBoHOBast STORM- nu PALM-Mukpockorusi.

Mertoab! OnmkHENoNbHONH MUKpockonuu. [Ipeobpa3oBanne n3mydeHus OJIMKHETo MOJIs B U3JTydeHHe
nanpHero nonsi. [loncBeTka u gerektupoBanue B OmmkHeM mone. [loacBeTka oObekTa B JalibHEM
1ojie M JEeTeKTHPOBAaHME CUTHAJIOB B OMKHEM mone W Haobopor. CkaHHpyIOIias 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  cwibl. llorennman Kasumupa-Ilongepa. ducnepcuonHoe
B3aumoyeiicteue. Cuna Kasumupa. DiaeKTpoMarHuTHOE TPEHUE.

Uznyuenne QnyKTyHpyOIMX HCTOYHHUKOB. bBenblii myMm, u3nydeHwe aOCOJIIOTHO YEepHOTO Tea.
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 1Mo HaHOONTHKE M CHEKTPOCKOIUM» SIBISETCS MEKAMCHUILIMHAPHBIM, U 00bEAUHSET
3HaHUS U3 Pa3IUYHbIX oOnacTell (PU3KMKH, ONTUKH, XUMUU U APYrux HayK. CTyneHT, U3ydarolui Kypc,
JOJKEH C OJHOW CTOPOHBI, OBJIQIETh OOIIMM MOHATUIHBIM anmapaTroM, a ¢ APYroll CTOPOHBI, TOJKEH
Hay4YUTHCS MPUMEHATh TEOPETUUECKUE 3HAHUS MPH MOCTAHOBKE M NMPOBENCHUU JKCIIEPUMEHTANBHBIX
UCCJICZI0BAaHUM U aHaJIN3€ M1OJIyYEHHBIX JaHHbIX.

B pe3synbrare u3ydeHust AMCLUILUIMHBI CTYAEHT JAOJKEH XOPOIIO 3HATh U IOHUMAaTh OCHOBHbIE IIOHATHUS
KJIACCHYECKON 3JIEKTPOAMHAMUKY, (PU3NUECKOW M BOJHOBOW ONTHKH, KBAHTOBOM MEXaHUKH M OCHOB
KBAaHTOBOH 2JIEKTPOJMHAMHKH, aTOMHOMN U MOJIEKYIIAPHOH (PU3UKH, (PU3UKU KOHJICHCUPOBAHHBIX CPeXl U
BIaJECTh COOTBETCTBYIOIIMM MaT€MaTHYE€CKUM alnaparoM. B 4acTHOCTH, CTyAEHT AOJKEH BIIAJETh
HaBBIKAMM pEIIEHHMS MHTETPaJbHbIX M JU(QPEepeHIHaNbHbIX YPaBHEHHH, 3HaTb OCHOBHBIC
creuuaibHble (PYHKOMM W BIaJAETh MaTPUYHBIM HcUHMCIeHHEeM. Ha OCHOBe MONy4YeHHBIX 3HAHHUH
CTYAEHT JIOJDKEH YMETh OOBSICHATH U MPeCKa3bIBaTh OCHOBHBIE CBOWCTBA HAHOOOBEKTOB M MPUMEHSTh
MOJTyYCHHbIE 3HAHUS AJIS1 PELICHUS Pa3IMYHBIX 33/1a4 B 00JIACTH HAHOONTHKH U CMEKHBIX 00acTei.
Jns Toro, 4TOOBI CTYAEHTHI Jy4llle yCBaWBajlW MaTepHallbl 3aHATHH Tepel Kaxaoh IJeKiuei
MPOBOJUTCS KpaTkoe 00CYXKAEHUE MPEeNblIyIero Marepraia B X01e KOTOPOTO CTYIEHThl OTBEYAIOT Ha
BOIIPOCHI 110 3TOMY MaTepuay.

VYeneninoe ocBoeHue Kypca TpeOyeT HanpsHKEHHOM caMOCTOATEeNIbHOM paboThl cTyaeHTa. B nporpamme
Kypca NpUBEICHO MUHHMAJIbHO HeoOXoanmoe Bpemst s paldoThl CTyIEHTa Haj TEeMOM.
CamocrosiTenbHas padoTa BKIIIOYAET B ceOs:

— YTE€HHE ¥ KOHCIIEKTHPOBAHHUE PEKOMEHIOBAHHON JIUTEPATYPHI,

— TpopaboTKy y4eOHOro Marepuasna, IMOATOTOBKY OTBETOB Ha BOIIPOCHI, MpeIHA3HAYCHHBIX IS
CaMOCTOATEJIBHOIO N3yU€HUs], J0Ka3aTeJIbCTBO OTAEIbHBIX YTBEPAKICHUH, CBOUCTB;

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

PykoBOACTBO W KOHTPOJNb 32 CaMOCTOSITENLHOW paboTOM CTylaeHTa ocymiecTBisieTcss B (opme
WHIUBUAYaIbHBIX KOHCYIBTAllN.

[Tokazarenem BiafeHHA MaTepHaloOM CIYKUT YMEHHE pellaTh 3aJaud M OTBEYaTh Ha BONpocChl. llpn
MOATOTOBKE K TPAKTUYECKUM 3aHATUSAM HEOOXOAMMO TOBTOPATH paHee H3ydeHHbIE Marepuansl. B
Hayaje 3aHiATHS, KaK NpaBwio, npoBoaurcs kopotkuid (10-15 muHYT) ompoc mo marepuaiy
MPOUIC/IINX 3aHATHH B YCTHOU (opMme. BaxkHO JOOUTHhCS MOHUMAaHUS M3y4aeMOro Marepuania, 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 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-1.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJIbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-1.3 [NoHnMaeT MeXIUCIUILTUHAPHBIC CBSI3U B 00JacTH
MaTeMaTuKl M (U3MKH M CHOCOOEH WX NPUMEHSTh NpU
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 Umeet nmpeacrapieHHe 0 COBPEMEHHOM COCTOSTHUH
WCCIICZIOBAaHWI B paMKax TEMaTW4YecKoi obmactu cBoei
npo¢ecCHOHANBHON eI TeNbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
UCCIICIOBaHUH B o0jacTh cBoeil mpodeCcCHOHANBHOM
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHUEH,
HCIIONb3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBbIKAMHU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH 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 mNpUMEHATh 3HaHWS B 00JacTu
(U3UKO-MaTEMaTHYECKUX HAyK JUIS PEIICHHUS TIOCTaBICHHOM
3a1au¥, (POPMYIHPOBAHUS BHIBOJIOB M OLCHKU ITOJIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CHOCOO
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

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHHH B
pamMKax TeMmMaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbLABHrarb THIIOTE3bl, CTPOUTH
MaTeMaTUYecKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
SIBIICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEH U

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

3HATb:

- OCHOBHBIC KOHIICTIIIMH, 3aKOHBI U MIPUHIIMIIBI, JICXKALIHE B OCHOBE, (PU3MUYECKON ONTHUKU, HAHOOITUKU
U CIIEKTPOCKONINY 00BEKTOB PAa3IMYHOMN MTPUPOJIBI;

- OCHOBHBIC TEOPETUUECKUE W IKCIICPUMEHTAIILHBIC METONBI ONTHKH, NPUMEHSEMbIC NMPH U3YYCHUH
MHKPO- ¥ HAHOOOBEKTOB Pa3InYHON IPUPOIBI;

- OCHOBHBIC DE3yJIbTaThl OTKPBITUH W HCCIICNOBAHWH, ONPENENUBIINX MYTH PAa3BHTHUS ONTHYECKON

¢buznKH.
yMeThb:

- IPOBOJUTH CAMOCTOSITEIbHO U B KOJUIEKTUBE SKCIIEPUMEHTAJIbHBIE WM TEOPETUUECKHUE UCCIIEA0BaHUS
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. Tloxa3arh, 4YTO YCpPEAHEHHBII TIOTOK DJHEPrHH, PACHPOCTPAHSIOLIEHCS NEPIEHIUKYIIPHO
[IOBEPXHOCTH MPO3PAUYHOTr0O JAUIIEKTPUKA BO BHELIHEM HAIPABICHUU, AJIS 3BAHECLIEHTHOI'O MOJI IIPH
[TOJIHOM BHYTPEHHEM OTPAKEHUU PABEH HYIIIO.

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

4. OLIeHI/ITL MHUHUMAJIBHOC PACCTOAHUC MCIKAY ABYMS TOUCUHBIMU UCTOYHHUKAMU, KOTOPOC MOXKET 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

Arrecrtanus no aucuuiuinHe «CeMuHap 1Mo HAHOONTHKE U CIIEKTPOCKOMMM» OCYLIECTBIACTCS B popme
3a4eToB: Heau(epeHIMPOBAHHBI — B OCEHHEM ceMecTpe, AU(QepeHIIMPOBaHHBIH — B BECEHHEM.
3adeTsl MPOBOASATCS B YCTHOU (opMme.

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

2. KakoB nuamna3zoH XapaKTE€pHbIX pa3MepOB JIOKAIBHBIX JIEMEHTOB CJIOKHBIX CTPYKTYpP WM YACTHIL,
KOTOpBIE OTHOCAT K HAHOOOBEKTaM, U Kakue (PU3NIECKUE IPUUMHBI JIEKAT B OCHOBE 3TOTo (axra?

3. Uem omnpenmensercss MHMpHHA CHEKTpa CHOHTAHHOTO W3IYYEHHUS OSIEMEHTAapHOIO TOYEYHOTO
U3JTydaTess B Cpesie, B YaCTHOCTH, B MUKpPOpEe30oHaTope?

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

5. Bo Bcex nu ciyyasx IpUMEHUMBl ypaBHeHUs Makcpeiuia-JIopeHna npu pacdyeTax ONTHYECKUX
CBOWCTB HAHOOOBEKTOB?

6. Uem omimyaeTcsi YCJIOBUE ONTHYECKOTO BO30YXAEHUS IOBEPXHOCTHOTO IUIa3MOHA OT ciydas
BO30YKICHUS JIOKAJIM30BAHHOTO TIOBEPXHOCTHOTO IJIa3MOHA?

7. Kak M0HO BO30YIUTh MOBEPXHOCTHBIN TNIA3MOH?

8. B xakux ciryyasix nposBIISIEeTCS] HAJIMYHUE MTPOIOIbHOM KOMIOHEHTHI BEKTOPA AEKTPUUECKOTO MO B
U3Iy4YeHUn?

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

1. Makpockonuyeckasi JIEKTpoAHHAMHUKA. [paHuuyHble ycioBus. KommiekcHas AudIeKTpUyYecKas
IIPOHUIIAEMOCTb.

2. Cuna JlopeHna, TeH30p HampspKeHUH MakcBelsia, MEXaHUYEeCKOe JEHCTBUE ONTHYECKOTO H3ITyUeHUS
Ha MHUKpO- ¥ HaHOTeNa. ONTHYECKUH THHLET.

3. O6beMHbIe ¥ TOBEPXHOCTHBIC IUIa3MOHBI B METAJUIAX, 3aKOH AUCIIEPCHUU TNIA3MOHHBIX BO30YXICHUI.
IIna3MOHHBIN PE30HAHC B METAJUIMYECKUX HAHOYACTHIIAX.

4. CxopoCTh CIIOHTAHHOM pelaKcalluy 3JIEMEHTAapHBIX M3JlyuyaTeledl B BakyyMe U cpezne, Teopema
[Tapcenna, MUKpOpPE30HATOPHI.

5. HWsmyueHue TOYEUHOro [WMONS, OJMKHEE IIOJN€, KBa3uUCTaTHUeCKas 30HA, JallbHEe ToJIe.
PacnpocTpanstoniyecs 1 HepacIpOCTPaHSIOIIMECS HIEKTPOMArHUTHBIE M1OJIS.

6. TlomHoe w HapymieHHOe monHOe BHyTpeHHee orpaxkeHue (HIIBO), sBaHeclieHTHBIE BOJIHBIL,
npumenenust HIIBO aiist ananutuky.

7. VYruoBoe CHEKTpalbHOE IIpeNCTaBICHUE ONTHYecKux mnonei. Ilpomararopsl mons. YmioBoe
CIIEKTpaJIbHOE MIPEICTaBICHUE 110JIs1 AUIIOIS.



8. DneMeHTapHbIe TOYEUHBIE M3JIydaTeNr, OXMHOUHBIE (PIyOpEeCLEHTHBIE MOJIEKYJIBl B TBEPAOTEIbHON
MaTpulle, KBAHTOBbIE TOYKH, METAJUTHYECKHE HAaHOC]EPHL.

9. IlpocTpaHCTBEHHOE pa3peuIeHHe ONTHYECKOTO MHKPOCKOIA, ONTHYECKUH MHMKPOCKON OJIMKHETO
TOJIAL.

10. T'ayccoBckuit mazepubiii myuok. Monsl Jlarrepa u Opmurta. Topoumanbubie moabl. [IpomonbHbie
KOMITOHEHTBI 3JIEKTPUYECKOTO ITOJISI.

Kpurepuu onieHuBanus
Ouenka «oTauyao (10)» BeICTaBIsIeTCS 00yYarOmEeMyCs, €CIIM OH IOKa3al ITyOOKHe, BCECTOPOHHUE U
CHCTEMaTH3UPOBAaHHbIC 3HAHHUS B IIOJIHOM 00beMe yueOHOI MporpaMMbl Kypca, MIUPOKYHO SPYIULIUIO B
9TOH 00NIaCTH, YMEHUE YBEPCHHO NPUMEHSTH MMOTYYCHHBIC 3HAHUS MPU PEIICHHH KOHKPETHBIX 3a/1ad,
OTBETHJI Ha BCE BONPOCHI M KAKUM-THOO CHOCOOOM MPOSBHI CBOK HEOPAMHAPHOCTH (Hampumep,
OCHOBATEJIbHBIC JIOTIOJTHUTEIbHBIC 3HAHUS 110 KAKOMY-TO BOIIPOCY, C71a00 OCBEIIEHHOMY Ha JICKIUX);
OLEHKa «OoTaM4HO (9)» BBICTABIAETCS OOy4aromeMycs, €CIIM OH ToKa3zan DiIyOokue u
CHCTEMaTH3UPOBAHHbIC 3HAHMS B IIOYTH IMOJIHOM OObeMe Y4eOHOH NPOrpaMMmbl JUCLUILIMHBI,
XOpOUIYIO JPYAMLHUIO B 3TOM 00NAacTH, YMEHHE NPHUMEHSTH IIOJyYCHHBIC 3HAHUS TIPH PEUICHUU
KOHKPETHBIX 3a/1a4 U OTBETUJI TIOYTH Ha BCE BOIPOCHI;
OLICHKA «OTIMYHO (8)» BbICTABISIETCS OOydYaroIeMyCsi, €CJIM OH IOKa3aJl OCHOBATEJIbHBIC 3HAHHS B
o0beMe OoJbIIeH YacTH MPOrpaMMbl Kypca, HEIUIOXYIO SPYAHUILUIO B ATOW 00JIaCTH, YMEHUE IPUMEHSTh
(mycTh He cpasy, a Mocjie pa3MbIIUICHUS) NOJYyYSHHBIC 3HAHUS TPH PEIICHUH KOHKPETHBIX THUIIOBBIX
3aj1a4 ¥ OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;
OLIEHKa «XopotIo (7)» BBICTABISETCS 00ydYaroIEeMyCsl, €CIIM OH MPOIEMOHCTPHPOBAJ XOPOIIUE 3HAHUS
U TIOHMMaHWE OCHOB Y4eOHOro Kypca, MO CYIIECTBY I'pDaMOTHO H3JIaraeT MarepHuai, WHOIIa Jielast
HECYIECTBCHHBIE OMIMOKH, yMEET IPUMEHSTh ITOJYYCHHbBIC 3HAHUS [P PELICHUH TUITOBBIX 33J1a4 , (HE
BCer/a cpasy, JIM0O0 MOciie TOJCKa3K1) JIOIyCKaeT HETOYHOCTH B OTBETAX WJIM IIPU PEIICHUU 3a/1a4, He
OTBETWJI Ha 3HAYUTEIBHYIO YaCTh BOIIPOCOB;
OLICHKA «XOpOHIO (6)» BBICTABISIETCS 00yUYarOIIEMYCs, €CII OH MPOIEMOHCTPHPOBAI XOPOILIUE 3HAHUS
U HEIJIOXO€ MOHMMAaHHWE OCHOB Y4eOHOro Kypca, MOXET M3JIOKHTh Marepuaj, HO 4acTo JOIMYCKaeT
OLIMOKY, yMEET NPHMEHATH IIOJMyYCHHBIC 3HAHUS TNpPU PEIICHWW THUIOBBIX 331a4, TOJBKO TMOCIe
Pa3MBIIUICHUH WJIM TOJICKAa3KH, JOIYCKAeT MHOTO HETOYHOCTEH M OIIMOOK B OTBETaX MM IPH
pEIICHNY 3a1a4, OTBETIJI HA MEHBIIYIO YacTh BOIIPOCOB;
OLICHKA «YIIOBJIETBOPHUTEIBHO (4)» BBICTABISIETCS OOYydYalOIIEMYCs, €CIIM OH 3HAeT JIMIIb HEOOIBIIYIO
Y4acTh OCHOBHOT'O COJICPKaHUs Y4eOHOH Kypca, JIONyCKaeT OMMOKU NP M3JI0KEHUH MaTrepuaia, 4acTo
rpyOble, He yMeeT 0e3 MHOTHX ITOJICKa30K MCIOIb30BaTh MOTYYECHHbBIC 3HAHUS MPH PEIICHHU THUIIOBBIX
3aj1a4, He OTBETHJI Ha OOJBIIMHCTBO BOIPOCOB M C TPYAOM M OYCHB IIJIOXO OTBETHJ Ha OCTAJIbHbIC
BOIIPOCHI;
OLICHKA «YHOBJIETBOPUTENHHO (3)» BBICTABIISICTCS OOYyYaIOMIEMYCs, €CIIM OH MMEET IUIOXHE 3HAHMS 110
OOJIBIIIEH YacTH OCHOBHOTO COJIEpKaHMs Y4eOHOM Kypca, IOMyCKaeT TpyOble OMUOKHN NPY H3II0KCHUN
Marepualia ¥ He YMEeT HMCIIOJIb30BaTh MOIyYCHHBIC 3HAHHS NPU PEIICHHH THITOBBIX 33734, JaXke MpH
MOJICKa3KaX, He OTBETHJI IPAKTUYECKH Ha BCE BOIPOCHL;
OLICHKA «HEYJOBJIECTBOPHUTEIHHO (2)» BBICTABIACTCS OOydYarolIeMycs, €clIM OH HE 3HAeT OCHOBHOE
colepkaHue yueOHOH Kypca, HE MOXET IpPaBHJIbHO H3Jararb Marepual, He yMeeT HCIOJIb30BaTh
MOJTyYEHHbIC 3HAHHS NPU PEIICHUU TUIIOBBIX 3a/1a4 ¥ HE OTBETHJI HU Ha OJIUH BOIIPOC;
OLICHKA «HEYIOBJIETBOPUTEIBHO (1)» BBICTaBiIsAETCS OOydYaromeMycsi, €CJIM OH COBEPLICHHO HE 3HaeT
cozepkaHue ydeOHOW Kypca, HE yMEEeT MCIIONb30BaTh IONYyYSHHBIC 3HAHUS MPH PEIICHHH THUIOBBIX
3a/1a4 ¥ He OTBETHJI HU Ha OJIMH BOIIPOC.

OLIEHKA «3a4TEHO» BBICTABISIETCS OOYyYaroIEeMyCsl, €CIIM OH IMPOIEMOHCTPUPOBAJ 3HaHUE U 0a30BBIX
OCHOB y4eOHOTO Kypca U yMeeT NPUMEHATh MOMyUYeHHbIE 3HAHUS IIPU PEIICHUH THITOBBIX 3371a4, IMyCTh
JTaKe MOCJIE pa3MBIIIJIEHUI WIIN TIOJCKAa3KH;

OLICHKA «HE 3aUTEHO)» BBICTABISICTCS 00ydaromeMycsl, €CIM OH HE 3HAeT 0a30BBIX OCHOB COJEPIKAHUS
y4eOHOTo Kypca ¥ He yMEeT UCIIOJIb30BaTh MOTy4YEHHbIE 3HAHHUS IIPU PEIICHUN TUIIOBBIX 3a/ad.

5. MeTonuyeckne MaTepuaJbl, onpeaesioIe NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEeHN, HABHIKOB H
(W) onbITA AESATEJILHOCTH

[Tpu npoBeneHnn yCTHOTO 3a4eTa 00ydaroneMycs MPeJoCTaBIIsSeTCs OMH Yac Ha MOAroToBKy. Omnpoc
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 00y4aromuecss MOryT HOJIb30BaThCs MPOrPaMMON JUCHUIUIMHBL, 8 TAKKe
CIIPAaBOYHOM JIUTEPATYPOU U KAJIBKYJISITOPOM.



