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AHHOTANMA
Kypc mnpegnazHayeH AJisi CTYIEHTOB, aCIUPAHTOB M CTaXEpPOB, CIECLHANIM3ALUS KOTOPBIX MPEANOaaracT
MOJITOTOBKY B OOJNACTH ONTHKH JIa3ePOB M B3aWMOJICHCTBHUS JIA3EPHOTO W3JIYYCHHUs C BemecTBoM. Pabora ¢
HUM TpeOyeT MpeBapUTEIHLHOTO 3HAKOMCTBA C (PM3MYECKOW ONTHKONW B paMKax Kypca oOmieil ¢usmku, a
TaKKe OMPEENICHHBIX 3HAHUN 10 IEKTPOANHAMUKE U KBAaHTOBOW MEXaHHUKE.
[Tocobue mocBsAIIeHO (U3NKE BO3ACUCTBHS IMOJISI CBETOBOM BOJHBI Ha BemecTBO. Copepxkaliuiics B HEM
Marepuall 00beIMHEH OOIIHOCTBIO MOMXO0Ja K OMUCAHWIO MEXaHW3Ma B3aMMOJICHCTBHS AIIEKTPOMATrHUTHOTO
TOJIE U CPpeAbl pacupocTpaHeHus. Vcmonp3yeMblil opMani3M ONMMPASTCS HA anmapar BOJHOBOW KBaHTOBOU
MEXaHMKH, TO3BOJSIONMN Tpu momoiu ypaBHeHusa lllpeamHrepa OLEHWUTH BEPOATHOCTH TEX WM HHBIX
ONTHUYECKUX MEPEXOJO0B B aroMax WiM Moiekyhaax. [Ipm 3ToM yacTuibl BEHIECTBA PacCMaTPUBAIOTCS B
KadecTBe a0CTPaKTHBIX KBAHTOBOMEXaHMYECKHUX CHCTEM, COCTOSHHS KOTOPBIX XapakTepU3yIOTCs HabopoM
BOJIHOBBIX (DYHKITUH M SHEPTETUIECKUX YPOBHEM.
AKTyanpbHOCTh Kypca OIpPEAeNsSeTcs OBICTPBIM PA3BUTHEM COBPEMEHHBIX ONTHYECKUX TEXHOJIOTHH,
CBSI3aHHBIX C CO3J@HMEM KBAaHTOBBIX ONTHYECKHX YCTPOMCTB Ha OCHOBE KOHTPOJIS KBAHTOBOTO COCTOSHHS
YaCTHI] CPEIbI MPU MTOMOIIHM ONITUYECKOTO BO3/IEHCTBHUS, HETMHEHHO-ONITUYECKUX CUCTEM, a TAKXKe MPUOOPOB,
Ha OCHOBE M3JIyYEHHS, TOIVIOIIECHUS U YCHUJICHHUS ONTHYECKOTO M3ITyYEHHs, UCIIONB3YIOIIUXCA B Pa3IUYHbIX
001acTAX HAyKW U TEXHUKHU.

1. leau u 3apauu

eap AUCUMNIMHBI

OCBOCHUC CTYyACHTAMH (I)YHI[aMGHTaHBHBIX 3HAHHMK B 00JacTH BSaHMOﬂeﬁCTBHﬂ AJICKTPOMATrHUTHOT'O
H3JIy4YCHUA C aTOMaMU U MOJICKYJIaMU, F33006pa3HBIM 1 KOHACHCHUPOBAHHBIM COCTOSSHUAMMU BCHICCTBA.

3agaum AUCHUILUIMHBI
. ¢dbopmupoBanre 0a30BBIX 3HAHMK B OO0JACTH B3aWMOJCHCTBUS ONTHYECKOTO W3IYUYCHHUS C
KBaHTOBBIMH OOBEKTaMH W COBPEMEHHOH TEOPUH HW3IIyYeHHs, WHTETpUpyomel oduedusndeckyro u
OONIETEOPETHYECKYIO TOJTOTOBKY (U3UKOB M oOecreuuBaronield TEXHOJIOTHYECKHE OCHOBBI
COBPEMEHHBIX HHHOBAIIMOHHBIX c(hep AeATeTbHOCTH;
*  00y4eHHE CTYACHTOB IpPUHIMIIAM DPAOOTHI, CO3JaHMs M HCIOJIb30BAHHS HOBEWIIMX KBAaHTOBBIX
YCTPOMCTB, BBISIBICHHIO 0COOCHHOCTEN MX (PyHKIMOHAIBHBIX XapaKTEPUCTHUK;
* (QopmMupoBaHKE MOAXOJO0B K BBHIIOJIHEHHIO UCCIECIOBAHUN CTYJACHTaMHU B OOJACTH DIEKTPO(U3UKH,
ONTHKH KOTEPEHTHOTO0 W3JIy4eHHs, B paMKaxX BBINOJIHEHHS paboT B Jaboparopusx 0a30BBIX
MpENNPUATHI.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPABJICHO Ha (bOpMI/IpOBaHI/Ie [$1($91474:0)11170,€ KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC

OIIK-1 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4HbIC 3HaHUS B 00JacTH (PU3NKO-MaTEeMaTHIECKUX HayK

Hay4YHbIX 3HaHUH B o0acTu

OIIK-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OICHUBATH
(HU3MKO-MaTeMaTHUECKUX HAYK

ONBIT W Pe3yJAbTaTbl HAYYHBIX HCCICAOBAHHA B OOJIACTH
npodeccuoHaIbHON 1S TeTbHOCTH

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIC/IOBAaHUI B paMKax TEMaTW4YecKoil obmactu cBoei
npoecCuoHaTbHON e TEIHHOCTH

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

Ha Hay4YHOM SI3bIKe (OPMYITHPOBATH OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
npoQeCCHOHANBHBIC 331291 HCIIOJIB3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
W3JIOKEHUSI PEe3yJIbTaTOB HAy4YHOW AEATEIBbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN




OIIK-3 CniocoOeH BRIOUPATh U (HITH)
pa3pabdaThIBaTh MOJXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PELeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHuns

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METObl NPH PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAHWS B
pa3nuyHBIX 001aCTIX HAyKH (TEXHUKN)

OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJIu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS 3HAHUSI ¥ HABBIKH B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
UH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpPUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPaTyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHS B ob0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIE/I0BaTh MaTeMaTHYECKUE MOJICITN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIILHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WiIn)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIC HAYYHBIC PE3YIIBTATHI Hay4dHOW 3aJade ¥ HMHTCPIPETHPOBATH  IOIydYEHHbIC
pesynbrarsl
[1K-3 Crnioco6en nmpodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben [POBOAUTH OKCTIEPUMEHT

MCCIIEIOBATEIbCKUM H UCTIBITATEIIbHBIM
obopynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CIIeATN3NPOBAaHHBIMH TAKETAaMH PUKIIAIHBIX
porpamm) B U30paHHON TpeMETHON 00JIaCTH

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)

B pesynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaronInecs JOKHBI

3HaTh:
OCHOBHBIC KOHIIEMIIMM, 3aKOHbl M NPHHLIHIBI B3aMMOACHCTBHS KBAaHTOBOW JIByXYpOBHEBOW W
MHOTOYPOBHEBOM CUCTEMBI € KJIACCUYECKUM U KBAHTOBBIM 3JIEKTPOMArHUTHBIM I10JIEM;
OCHOBHBIC TEOPETHUYECKUE W IKCIEPUMEHTAIbHBIE METOMBI, MCIIONb3yeMble B OOJIACTH BO3JCHCTBUA
CBETa HA KBAHTOBbIE CUCTEMBI;
OCHOBHBIE PE3YIBTAThl OTKPBITUH WM HCCIENOBAHUM, ONPEACIUBIIMX IYTH pa3BUTHA KBAaHTOBOW M
HEJMHEHHON ONTHKY, (U3UKK B3aMMOJICHCTBYSI N3ITyUCHHS C BEIIECTBOM.

YMETb:
MIPOBOANTH CAMOCTOSITENBHO U B KOJJIEKTUBE 3KCIIEPUMEHTAIbHBIC WIIM TEOPETHUECKUE HCCIIEN0BAHUS
10 (pU3MKE B3aUMOJICHCTBUS U3ITYUEHUS C BEIIECTBOM;
OCYIIECTBJISITh MPOLEAYPY H3MEpeHHs] (U3NUECKUX BEIWYMH M NMPAaBUIBHO OLCHUBATh CTEIEHb MX
JIOCTOBEPHOCTH;
aHaJIM3UPOBaTh U 0000IIATH PE3YNBTaThl SKCIEPUMEHTAIBHBIX UCCIIEI0BAHU;
BUJIETh U OLICHUBATh OCHOBHBIE IIPOOJIEMbI U CTAaBUTh HOBBIE 33/1a4H.

BJIaJIETh:

MeTOI[PIKOﬁ 3KCHepI/IM€HTaHBHOﬁ pa6OTBI C COBPCMCHHBIMU HCTOYHUKAMH H3JTYUYCHHUA U an60paMH

PETUCTPALUH UX XapaKTEePUCTHUK;

OCHOBHBIMHU IIPHEMAaMH ITPOBEAEHUS MOJAEIBHBIX PaCUETOB;
HABBIKAMHU TIPEICTABIICHUS CBOUX PE3YJIBTATOB HA CEMUHAPaX U KOHPEPEHIHSIX;
HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMAaLMH, BKIIIOUas padoTy ¢ HAYYHOH JINTEpaTypoii;

IIpaBUJIaMU HAllMCaHW HAYIHbIX cTaTei.

4. Conep:xanue TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB 1 BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl nuctMIInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUeOHBIX 3aHATHH




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.

No Tema (pa3nen) TUCIUTUTMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 KorepeHntHoe B3auMozaeiicTBre 2 2
2 doTOHHOE X0 2 2
3 Conutonsl 2 2
4 YpaBHEHUS JBIKEHUS JJIS MAaTPHIIBI ) )

IIJIOTHOCTHU

CamocornacoBaHHble  YpaBHEHUS  JUId
5 noJisl,  HONApU3alMM M Pa3sHOCTHU 2 2
3aCEIEHHOCTEN YPOBHEHN

6 BocnpunmunBocTts JBYXypOBHEBOI1 ) )
CUCTEMBI

7 Cootnomenus Kpamepca - Kponura 2 2

] B3aumoneiicTBue cBera €O CIOKHBIMHU ) )
cUCTEMaMH

9 q)OTOHHaSIU CTPYKTypa MPOLIECCOB ) )
B3alMOJIEHCTBUS

10  |Ilormomenue u ucmyckanue GOTOHOB 2 2

11 CeroaMHaMuKa aTOMOB 2 2

12 |Bo3znaeiicTBre Ha cBOOOTHBIE SJICKTPOHBI 2 2

13 |OnTuka CBEpXCHIBHBIX MOJIEH 2 2

14  |Merannoontuka 2 2

15 B3aumopeiictBue  U3Iy4YEHHS c ) )
JOURJICKTPUKAMH U TIOTYIPOBOAHUKAMU

Hroro yacos 30 30

[TonroToBka K 3K3aMeHy 30 gac.

Oobmas TpynoEMKOCTb 90 gac., 2 3a4.ex.

4.2. Cogep:xaHue OUCHUILTUHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (paszeiam)
Cemectp: 1 (Ocennutit)
1. KorepeHnTHO€E B3aUMOJIECHCTBHE

Pe3onancHoe mnpubmmkenve. ['amMunbTOHMAaH aroMa B 3JEKTPOMarHUTHOM Tmone. [[uHamuueckoe
noneBoe ymupenue. Hyranuu. KorepentHoe 3aryxanume. MeTox MeUICHHBIX aMIUIUTYA. /2 U
-MMITYyJIbCHI.

2. ®oToHHOE 3XO0

[Tonspuzanuss mpu BO3ACHCTBMM JABYMS KOPOTKMMM PE30HAHCHBIMH HMIyinbcamu. OOparumas
pacdaszupoBka. uTeNbHOCTD CUTHATA DXa.

3. ConnToHBI
Cunyc-ypaBHenue ['opsioHa. ABTOMOJICIIEHOE PELICHHE. 2-UMITYJIbC. B3aMOICHCTBHE COTUTOHOB.

4. ypaBHCHI/IH ABWIKCHUSA JJIS1 MaTPUIIBI IINIOTHOCTU




®@u3n4ecKuil CMBICA JUArOHAIBHBIX M HEAWArOHAJIbHBIX 9JIEMCHTOB  MAaTpHIbIL. Vyer
PpCIaKCAllMOHHBIX IMMPOLECCCOB. HpOI[OJ'IBHaSI " nornepcuHas pejiakCaluu.

5. CamocoriacoBaHHEIC YPaBHCHUA IJId I10JIA, TOJAPpU3alluid U pa3HOCTHU 3aCCICHHOCTEH ypOBHeﬁ

BriBon ypaBHEHMI [U1s 1IOJIS, IOJISIPU3ALMNA U PA3HOCTH 3aCEIEHHOCTEN YPOBHEH U3 ypaBHEHUS IS
JBVKEHUS] MATPHUIBI INIOTHOCTH. PU3NYECKHH CMBICI BXOASAIIMX B ypaBHEHHsS 4ieHOB. Pakrop
JlopeHua.

6. BocipuuM4HBOCTh IByXYpPOBHEBOW CHCTEMBI

BocnpunMunBOCTh IBYXYpOBHEBOW cHCTeMbl M 3¢¢eKxTsl HacblueHus. DU3NYecKHil CMBICT
napaMerpa HacwllleHus. lIpenenpHble 3HAUEHHs DNONIONIAEMONM W M3J1y4YaeMOW MOIIHOCTH.
dusnueckue (akTopsl, BIUSAIOMIKE Ha 3HaUeHue ko3 duureHTa noromeHus. Llupuna muaun.

7. Coornomenust Kpamepca - Kponura

Ousnueckuii UICTOYHUK B3aWMOCBSI3M KO3()(PHULIMEHTOB MOINOMIEHUH M NOKa3aTesel MpeoMIICHHUS.
Crpykrypa cootHomenuit Kpamepca — Kponunra u ux npakruyeckoe 3HaUYEHHE.

8. BzanMmogeiicTBrE cBETA CO CIIOKHBIMUA CUCTEMaMHU

IIponeccel B cucremMa OAMHOYHBIA YPOBEHb - 30HA ypOBHEH. Pacral HUKHEro ypoBHSL B 30HY.
Pacnpenenenue 3acenennocreii B 30He. Cuctema THia 30Ha- 30Ha. BeIpoKIeHHBIE 30HBI.

9. ®oToHHAs CTPYKTypa OPOLECCOB B3aUMOJECHCTBUS

[Mpouenypa BTOPUYHOTO KBAaHTOBaHHs CBETOBOro mouisi. OmepaTopbl pOXICHUS W YHUUTOKCHHS
¢doronoB. BonHoBas QyHKIMs aHcaMOIsl POTOHOB. DHEPTHUS HYJEBBIX KOJICOaHUH.

10. TTornomenue u ucmyckanve GOTOHOB

dopmanu3M ONMUCAHUS MOIVIOMIEHUS M HCIyCKaHUs (OTOHOB. BeposSTHOCTH CTHMYIMPOBaHHBIX
npoueccoB. CIOHTaHHOE UCITYCKaHHUE B AUIMOJIbHOM IpuommkeHnn. Kosddunuents DifHTelHa.

11. CBeToguHaMHKa aTOMOB

Cuna CBETOBOTO JaBliCHHWsS. YCKOPEHHME U 3aMEMJICHHE aTOMOB B CBETOBOM  IIOJIC.
CBeTOMHAYIIUPOBAHHBIN Jpelid B cMecH aTOMOB. Pa3nienenne n30Tomnos.

12. BoznaeiicTBre Ha cBOOOHBIC NEKTPOHBI

Onucanne B3aWMOJICHCTBHS CBEeTa CO CBOOOJHBIMH OJIGKTPOHAMH B HEPENSTHBUCTKOM U
peNSITHBUCTKOM npuOmmxeHusx. OrieHka BKIaapiBaeMoil MmontHocTr. OOpaTHBIN TOPMO3HOM A (HEKT.

13. OnTuka cBepXCHIIBHBIX TMOJIEH

CnocoObl  moimydeHHst (PEMTOCEKYHAHBIX HMMITYJIbCOB. 3HAYCHHWE MArHUTHOH COCTaBIISIONICH
CBEPXCWJIBHOTO MOJI. YCKOPEHHE 3apsKEHHBIX YacTUL. ['eHepanys BBICOKHX TapMOHMK. PoxaeHue
ANIEKTPOH-TIO3UTPOHHBIX Hap B M0J€ (EMTOCEKYHIHBIX UMITYIbCOB.

14. MeTtanaoonTuka

KommiekcHast tuaneKkTpudeckas NpoOHUIAeMocTs. Penienus ypaBHeHnid MakcBena A1 METAJIJIOB.
I'myOuHa TNPOHMKHOBEHUS M3IY4YECHUS B METaUl. 3aBUCUMOCTh KOI(M(HINEHTOB OTPAXKEHUS OT
JUTMHBI BOJTHBI U3ITy4CHUSI.



15. B3anmopeiicTBre U3IIy4eHHUs C AUIIEKTPUKAMH U MOTyHIPOBOJIHUKAMU

KommiiekcHast tuaneKkTpudeckas MpoOHUIAeMocTs. Penienus ypaBHeHnid MakcBena A1 METAJIJIOB.
I'myGuHa TNPOHMKHOBEHUS M3IY4YEHUS B METaUl. 3aBUCUMOCTh KOI((HUINUEHTOB OTPAXKEHUS OT
JUTMHBI BOJTHBI U3IIy4CHUSI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBJICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOXYJII0)

VYueOHast ayTuTOpHs, OCHAIICHHAS! KOMITBIOTEPHBIMH ayJTHO U BUJICO CPEICTBAMHU.
6.IlepeyeHb pekoMeHAYeMOM JUTEPATyPhI

OcHoBHas nuTeparypa
1. Teopernueckas ¢usuka [Tekcr] : B 10 1. T. 3 : KBanToBast mexanuka. HepenstuBucTckas Teopus :
yue0. mocobue s By3oB / JI. JI. Jlannay, E. M. JIudmm ; ots. pen. JI. I1. [luraeBckuii .— 4-e u3n.,
ucnp. — M. : Hayka, 1989 .— 768 c.
2. IHTeHCHBHBIE pE30HAHCHBIC B3aUMOJICHCTBUS B KBAHTOBOM AiekTpoHuke [Tekcr] / B. M. AkynuH,
H. B. KapnoB .— M. : Hayka, 1987 .— 312 c.
3. Koponenxko I1.B. Bzaumozeiicteue usnydenus ¢ BemectsoM. M.:M3narenscTBo MOCKOBCKOTO
yHuBepcurera. 1992.

JomonanTtenyHas ureparypa
1. ®usnueckas ontuka [Texct] : yaeOHuk mis By3oB / C. A. Axmanos, C. FO. Hukutua .— M :
W3n-Bo MI'Y, 1998 — 656 c.
2. Jlekumu 1o kBaHTOBO# Anmekrponuke [Teker] / H. B. Kapnos .— 2-e u3n., ucnp. u nom. — M. :
Hayka, 1988 .— 336 c.

3. KBanToBas anekrpoaunamuka [ Tekcr] : yue6. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. b.
Bepecrenkwii, E. M. JIudum, JI. [1. ITuraesckuii .— 4-¢ usa., ucnp. — M. : ®uszmariur, 1989, 2001,
2002, 2006 .— 720 c.

4. OnTrueckuil pe3oHaHcC U IByXypoBHEBbIe aroMebl [ Tekct], Monorpadus/JI. Amnen, Jx. D6epnu ,
-M., Mup, 1978

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHHKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIs)

1. http://www.edu.ru — denepanbhsiii nopran «Poccuiickoe 0OpazoBaHUEY.
2. http://benran.ru —6ubIMOTEKA IO €CTECTBEHHBIM HaykaM Poccuiickoii akajieMun Hayk.
3. http://www.i-exam.ru — euHbIN opTan MHTepHET-TecTUpOBaHUS B cepe 00pa3oBaHMsI.

4. https://optics.phys.msu.ru — caiit kadeapsl ONTUKU, CIIEKTPOCKOTHH U PU3UKH HAHOCUCTEM
¢usmueckoro ¢paxymsrera MI'Y; paszaen cTyaeHTam,ydeOHbIe MaTepHalIbl.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJII0OYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 oldecredeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

[peamonaraercss HCIONB30BAHUE VISl IUCTAHIIMOHHOTO OOYYEHHS IOPTAJ IIEKTPOHHBIX
oOpazoBarenbHbIX pecypcoB: https://distant.msu.ru/login/signup.php, a Takxke dJIEKTPOHHBIN pecypc
Zoom.

9. MeToauyeckue yKazaHus AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOILYJIs1)

CryneHT, M3y4arollMi IUCLUUIUIMHY, IOJDKEH, C OTHOW CTOPOHBI, OBIAAETh OOIIMM IOHSATUHHBIM
arrnaparoM, a ¢ Apyroil CrOpoHsl, JOJKEH HAyYUThCS IPUMEHSTh TEOPETUUECKUE 3HAHUS Ha IIPAKTUKE.

B pe3ynpTare HU3y4YCHUSA AUCHUIUIMHBI CTYACHT HOJDKCH 3HAThb OCHOBHBLIC ONPEACIICHUSA W IIOHATUA,
YMETh IPUMCHATH IMOJTYUYCHHBIC 3HAHUA JId PCUICHUS PA3JIMYHBIX 3aa4.

VYenenrHoe ocBoeHHE Kypca TpeOyer:



— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENLHOM Pa0OTHI CTYJICHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B CE0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuana, IOATOTOBKY OTBETOB HA BOIIPOCHI, NPEJHA3HAUYCHHBIX I
CaMOCTOSITENBHOTIO U3yUEHUS;

— pelIeHue 3a/1a4, MPEeAIaraeMbIX CTYICHTaM Ha 3aHATHUSIX;

— MOJATOTOBKY K BBIMOJIHEHUIO 33JJaHUI TEKYLIEH U IPOMEKYTOUHOM arTecTaluu.

[Tokazarenem BiIaJicHUs MaTepUaIoOM CITYy>KAT YyMeHHE Oe3 KOHCIIEKTa OTBEYaTh Ha BOIPOCHI IO TeMaM
JUCIUTLIAHEL

BaxxHO m0OWUTHCS MOHMMaHUS M3y4aeMOro Marepuaia, a He MEXaHHYEeCKOTrOo ero 3amoMuHaHus. [lpum
3aTPYJHCHUH W3y4YeHHs] OTACIBHBIX TEM, BOIMPOCOB, CIEAYET OOpamaThCsl 3a KOHCYNBTAIMSIMHU
MPEIoIaBaTelio.

Bo3MoxkeH npoMeKyTOUHBIM KOHTPOJIb 3HAHUN CTYJEHTOB B BHUJE PEIICHUS 331a4 B COOTBETCTBUU C
TEMAaTUKON 3aHSTHI.



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
kadeapa anekrpopuznku

Kypc: 1

KBaJIH(UKALUS: MarucTp
Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: I1.B. Koponenko, n-p ¢u3.-Mat. Hayk, mpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTaTBLHBIX
Hay4YHBIX 3HAHUH B 00JacTH
(hu3HMKO-MaTeMaTHIECKUX 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-2 Nmeet npeacraBieHne 00 aKTyaabHBIX
mpo0OiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NesTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npogecCHOHANbHBIE 3a]1a41

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
WCCIICAOBAaHUA B pPaMKax TeMaTW4YecKoil obmactu cBoei
npodeccuoHaIBHON 1S TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh AKTyaJIbHOCTh
WCCIIeIOBAaHW B 00JacTH cBoell  MpodeCCHOHANBHOM
JEATEIILHOCTH U MX MPAKTUYECKYI0 3HAYMMOCTb

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCHOJNB3YeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 CniocoOeH BRIOUpATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccnoHamTbLHON
JIeATEIIbHOCTH, YIUTBIBasi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, [JIaHUPOBAThH
MyTH PEIIeHHs, Mpeiaratb U KOMOWHUPOBATH CHOCOOBI
peleHus

OIIK-3.2 CnocobeH HCIOIL30BaTh HMCCIEI0BATEILCKUE
METO/bl NP PEIICHUN HOBBIX 3ajad, NPUMEHSs 3HAaHWS B
pa3IMyHBIX 001aCTIX HAYKH (TEXHUKN)

OIIK-4 CriocoOeH ycIeniHo peain30BbiBaTh
pelleHue MOCTaBIeHHOH 3a/1a4, IPOBECTU
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI,
MPUMEHSIS1 3HAHUSI ¥ HABBIKK B O0JIACTH
(bU3MKO-MaTeMaTHUECKUX HAYK U
WH(POPMALOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHI

OIlK-4.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKH TIO
HCIOJIb30BAHUIO “H(}OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATypHl,
MPUMEHEHHSI TPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0JacTu
(HU3UKO-MaTEMAaTHYECKUX HAyK JUIS PEeIICHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
pe3yabTaToB

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAy4YHBIE MPOOJIEMBI, TIOJTy4aTh

[MK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX Pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
JEATEIEHOCTH

[IK-1.3 CrnocobeH NpUMEHATh TeopeThdecKue M (WJiIu)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIENOBAHUN K KOHKPETHOU

HOBBIC HAYYHBIC PE3YIIBTATHI Hay4dHOW 3aJade ¥ HMHTCPIPETHPOBATH  IOIyYEHHbIC
pesynbrarsl
[TK-3 Crniocoben nmpodeccronansHo paborars ¢ |[[1K-3.2 Crniocoben IPOBOJUTH OKCTIEPUMEHT

MCCIIEIOBATEICKAM H UCTIBITATEIIbHBIM
o0opynoBanueM (MpruOOpaMH U yCTaHOBKAMH,
CTIeATN3UPOBAaHHBIMH TTAKETaMH PUKIIAHBIX
porpamm) B U30paHHON TpeMeTHON 00JIacTH

(MozmenupoBaHUE) C HCIOIB30BAHUEM HCCIEIO0BATEIBCKOTO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocobeH oOIeHUBaTh TOYHOCTh ITOJYYCHHBIX
AKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaTOB

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEHIUA

B pe3ynbrare n3ydeHus AUCIUTUIMHBI «B3auMoelicTBUe H3TyUeHHsI C BEIIECTBOMY 00yUaIONIHICS JODKCH:

3HATb:




OCHOBHBIC KOHIIEMIIMH, 3aKOHbl M NPHHLIHIBI B3aMMOACHCTBHS KBAaHTOBOW JIByXYpOBHEBOW W
MHOTOYPOBHEBOM CUCTEMBI € KJIACCUYECKUM U KBAHTOBBIM 3JIEKTPOMArHUTHBIM T10JIEM;
OCHOBHBIC TEOPETHUYECKUE W IKCIEPUMEHTAIbHBIE METOMBI, MCIIONb3yeMble B OOJIACTH BO3JCHCTBUA
CBETa HA KBAHTOBbIE CUCTEMBI;
OCHOBHBIE PE3YIBTAThl OTKPBITUH M HCCIENOBAaHUM, ONPEACIUBIIMX MYTH Pa3BUTHA KBAaHTOBOW M
HEJMHEHHON ONTHKY, ((U3UKK B3aMMOJICHCTBYSI N3ITyUSHHS C BEIIECTBOM.

YMeThb:
MIPOBOAUTH CAMOCTOSITENBHO U B KOJJIEKTUBE 3KCIIEPUMEHTAIbHBIC WIIM TEOPETHUECKUE HCCIIEN0BAHUS
10 (pU3MKE B3aUMOJICHCTBUS U3ITYUEHHS C BEIIECTBOM;
OCYIIECTBJISITh MPOLEAYPY H3MEpeHHs] GU3NUECKUX BEIWYMH M NMPAaBUIBHO OLCHUBATh CTEIECHb MX
JIOCTOBEPHOCTH;
aHaJIM3UPOBaTh U 0000IIATH PE3YNBTaThl SKCIEPUMEHTAIIBHBIX UCCIEI0BAHU;
BUJIETh U OLICHUBATh OCHOBHBIE IIPOOJIEMbI U CTAaBUTh HOBBIC 33/1a4H.

BJIaJeTh:
METOMKONW SKCIEPUMEHTAIBLHON pabOThl C COBPEMEHHBIMHA MCTOUYHHUKAMH M3JIy4eHHs W MpHOOpamu
pETUCTpaLu UX XapaKTePUCTHK;
OCHOBHBIMHU IIPHEMAaMH ITPOBEAEHUS MOJEIBHBIX PaCUETOB;
HaBBIKAMM IPE/ICTABICHNS CBOMX PE3YyJIbTaTOB Ha CEMUHAapax M KOH(pEepeHIUX;
HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMAaLUH, BKIIIOUas padoTy ¢ HAyYHOH JINTepaTypoii;
[IpaBUJIaMU HAIlMCAHUS HAyYHBIX CTaTEH.

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

[TpumMepsl 3a1aHNH KOHTPOIBHOU PAOOTHI:

1. Onpenenurp 4acTOTy ONTUYECKUX HyTalMd IpU U3BECTHOM MAaTPUYHOM 3JIEMEHTE IUIIOJIBHOIO
MOMEHTA NepeEXoia U U3BECTHOM MIIOTHOCTH MOLTHOCTH MAJaroNIeil Ha BEMECTBO BOJIHBI.

2. OnpenenuTh BBIXOJHYIO MOIIHOCTH ONTHYECKOTO YCHJMTENS NPU HM3BECTHBIX IapaMerpax
YCUJIMBAIOLIETO CTEP/KHS U U3BECTHOW BXOJHOM MOILIHOCTH.

3. Haiiti B3auMOCBs3b MKy KO PUIMEHTOM HMONIOMIEHUS U TIOKA3aTeIeM MIPEIoMIIeHUs B 00acTu
JIMHUY TOITIOLIEHUS BEIIECTBA.

HpI/IMepBI 3aaa4 U3 AOMallHuX 3a,[[aHI/II\/’II

1. I'padmyecku mpencTaBuUTh JePOpMAINIO0 KOHTYpa YCHJICHHsS aKTUBHOTO BEIECTBA B Jla3epe IpH
OJTHOPOJTHOM W HEOJHOPOJHOM YIIMPEHUH JTUHUH.

2. O0BsACHUTD (HU3UYECKYIO IPUUUHY BBICOKOTO 3Ha4YeHUs mapamerpa HackimeHus CO2-nazepa.

3. Onupascek Ha OCHOBHBIC MOJIOKEHHS KBAa3MKIACCHUYECKOM MOJEIHM B3aMMOICHCTBHS M3JIyYEHUS C
BEILECTBOM, YCTAaHOBHUThH YCJOBHE, KOIZa BEIECTBO HE OyAeT Hepeusiydarh MaJalollyl0 CBETOBYIO
BOJIHY.

[Tpumepsl Tem pedeparos:
1.Pe3onancHOe npuOIMKEHHE: YCIOBHE NPUMEHEHHS W OCHOBHBIE IIOy4yaeMble Ha €ro OCHOBE
pE3yNbTaThI.

2. @DOTOHHOE 5X0: OITHMAaJbHbBIC YCJIOBHUs €TI0 Ha6JIIOZ[eHI/I}I U HUCIIOJIB30BAHHMEC B HAYYHOM
OKCIICPUMCHTC.

3. ®eMTOCEeKyH THASI OTITHKA: HACTOSIIIEE U OyayIee.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IprMepHBII EpedyeHb KOHTPOJIBHBIX BOIIPOCOB:

1. KorepentHoe B3ammojeiictBue. Pe3onancHoe mpubmmwkenue. [aMunpToHMaH aroma B
JIEKTPOMATHUTHOM TIOJIE.

2. JluHaMu4eckoe MoJaeBOE YIIUPEHHUE.

3. Hyranuu. KorepentHoe 3aryxanue. MeTon MeIJICHHBIX aMILTUTYA. Pi/2 ¥ Pi -UMITYJbCHI.
4. ®OTOHHOE HX0 U CAMOMHIYLIMPOBaHHAs MPO3PavyHOCTb.

5. Tonspuzanus npHu BO3ACHCTBUY AByMsI KOPOTKMMH PE30HAHCHBIMU UMITYJIbCaMHU.



6. Obparumast pachasupoBka. JlnutensHocTh curHana o9xa. CuHyc-ypaBHeHue [opjoHa.
ABToMozensHOE peweHue. 2pi-uMmnynbe. COTUTOHBI.

8.  PemakcanMoHHBIE TPOLECCH. YpaBHEHHE JABIKCHUS MaTpHIbl IUIOTHOCTU. [lpomonmbHas u
HoTIepeyHast peJaKCcariH.

9. CamoconiacoBaHHbIE ypaBHEHMs ISl II0JIs1, NOJSIPU3ALUU U Pa3HOCTH 3acelIeHHOCTE! ypOBHEl.
10. BocnipuuM4YMBOCTh JABYXYPOBHEBOU cUCTEMBI M 3 dekThl HackimeHus. [lnpuna tuaum.

11. Jucnepcuonnusie cootHomenus Kpamepca - Kponunra. Haceiienue oqHOpOJHO- U HEOAHOPOIHO
YIIMPEHHBIX JINHUH.

12. KOFepeHTHBIe OPpOLECCChI B CJIOKHBIX MHOTOYPOBHCBBIX CUCTCMAX. AncambOiieBoe yCpeaHCHHC.

13. Cucrema OonIMHOYHBIN YpOBEHb - 30HA ypoBHell. Pacnan HkHero ypoBHs B 30HY. Pacnipenenenue
3acejeHHOCTe! B 30He. CucTema THIa 30Ha- 30Ha. BeIpoxieHNEe 30HbI.

14. ®oToHHas CTPYKTypa ImpoleccoB B3auMmoaelicTeus. KBantoBanue mosms.

15. MHorooToHHBIE MPOLECCH U BUPTyalbHbIe MHOTO(QOTOHHBIE Hpouecchl. POTOHHAS KPATHOCTD
MIPOLIECCOB B3aUMOZEHCTBHS B pa3HbIX MOPSAKAX.

16. OpnaodoTtoHHBIe Tmpomecchl. llormmomenne w  ucnyckanme  (poToHOB.  BeposTtHOCTH
CTUMYJIMPOBAHHBIX MPOIIECCOB.

17. CnoHTaHHOE HCITyCKaHWE B AUTMOILHOM npuommkernnd. Kosgdummentsr iHIITEHHA.
18. JIsyxoronnble 1 Tpex(hOTOHHBIE Mpolecchl. PaccessHue cBera kak AByX(OTOHHBIN TpoOIieCC.

[Tpumeps! 3K3aMEHAMOHHBIX OUIIETOB:

buner 1.

1.KorepenTHoe B3aumozelicteue. PesoHancHoe npubimxkeHue.
2.I'aMuiIbTOHMAH aToMa B JIEKTPOMAarHUTHOM I1oJie. JIMHaMu4ecKoe M0JIeBO€E YIUPEHUE.
buner 2.

1. Ontuyeckue Hytanuu. KorepeHtHoe 3aTyxaHue.

2 .DOTOHHOE 3X0 U CAMOMHIYLIUPOBaHHAs IPO3PAYHOCTb.
buner 3.

1.YpaBHeHuUE IBUKEHUS AJIS1 3JIEMEHTOB MaTPUIbl INIOTHOCTH.
2.ConuTOHBI

buner 4.

1. MeTtoa Me/UIEHHBIX aMIUTHTY/. Pi/2 B Pi -UMITYJIbCHI.
2.Ilpouenypa BTOPUYHOI'O KBAHTOBAHMUS.

buner 5.

1. BozneiicTBre Ha BemecTBO (PEMTOCEKYHAHBIX UMIYIbCOB. Pu3nueckre 3p(eKTsl B CBEPXCHIBHBIX
TOJISIX.

2.PenakcanMoHHbIE TIpoliecchl. Bpems monepeuHoil U NpoAO0abHOM peslakcaluu.

Kputepun onennBanus

Onenka «otanuno (10)» BeicTaBnsieTcst 0OyvaromeMycs, eclii OH MoKa3an IyOoKue, BCECTOPOHHUE U
CHCTEeMaTH3UPOBaHHBIEC 3HAHUS B TIOJIHOM 00beMe Yy4eOHOM MporpaMMbl Kypca, IUPOKYIO SPYAUIIHIO B
3TON 00JacTH, yMEHHE YBEPEHHO NPUMEHSTH MOJyYeHHbIC 3HAHUS MPU PEIICHUH KOHKPETHBIX 3ajad,
OTBETWJI Ha BCE BOIIPOCHl M KAKUM-THOO CHOCOOOM MpOSBHII CBOIO HEOPAMHAPHOCTH (HANpHMED,
OCHOBATEJIbHBIE TOTIOIHUTEIbHBIC 3HAHUS 10 KAKOMY-TO BOTIPOCY, cJ1a00 OCBEIICHHOMY Ha JICKLIHUSX );

OI€HKa «OTJIMYHO (9)» BBICTABJIACTCS O6y‘-IaIOH_ICMYC$I, €CJIK OH IIOKa3all FJ'IYGOKI/IC u
CUCTECMATU3UPOBAHHBIC 3HAHWUA B TIOYTH IIOJIHOM o0beMe y‘IG6HOI>i nporpamMmbl  IUCHUIUINHBI,
XOpOIIIYKO J3pyAulilui0 B ITOH O6J'IaCTI/I, YMCHHUC NPHUMCHATHL IMOJYYCHHBLIC 3HAHHWUA IIPpHU PCIICHUU
KOHKPCTHBIX 3a1a4 U OTBECTUJI ITIOUYTHU HA BCE BOIIPOCHI;

OLICHKAa «OTIMYHO (8)» BBICTABIAETCS OOydarolleMycs, €ClId OH IOKa3aJl OCHOBAaTeJbHbIC 3HAHWS B
o0beMe OoNbLIeH YacTH MPOrpaMMBbl Kypca, HEIJIOXY0 3PYIULHIO B 3TOM 001acTH, yMEHHE IPUMEHSTh
(mycTb HE cpasy, a IociIe pa3MbILIUICHUs) [10JyUSHHbIE 3HAHUsI IIPU PEIIEHUH KOHKPETHBIX TUIIOBBIX
3a[a4 1 OTBETHJI Ha OOJIBIIYIO YaCTh BOIPOCOB;



OLIEHKA «Xxopo1Io (7)» BbICTABIAETCS 00ydYaroIEeMycsl, €CIIM OH IPOAEMOHCTPHPOBAI XOPOIINE 3HAHUSA
U MOHMMaHUE OCHOB y4eOHOTro Kypca, MO CYIIECTBY TPaMOTHO H3JIaraeT Mmarepuai, MHOTAa JAeias
HECYILECTBEHHBIE OMNOKH, yMEET IPUMEHATH ITOJIy4YEeHHbIC 3HAHUS IIPU PELICHUH TUIOBBIX 3aja4 , (He
BCeraa cpasy, MO0 Mmociie MOoACKa3KK) JOIMyCKaeT HETOYHOCTH B OTBETAX WJIM MPH PELICHUU 3a/1ad, He
OTBETHJI Ha 3HAYUTEJIbHYIO YaCTh BOIIPOCOB;

OLICHKA «XOpoIIOo (6)» BBICTABIAETCS 00ydYalOIEMyCsl, €CIIM OH IPOAEMOHCTPHPOBAI XOPOIINE 3HAHUS
U HEIUIOXO€ MOHMMAaHUE OCHOB YYEOHOTO Kypca, MOXKET M3JIOKUTh MaTepual, HO YacTO JOIMYyCKaeT
OUIMOKHM, yMEET NPHMEHATH IIOJNyYeHHBbIE 3HAHUS IpPU PEIICHUH THUIOBBIX 3a7ad, TOJBKO IOCIE
pasMBINUICHHH WM TIOJICKa3KH, JOIYCKaeT MHOTO HETOYHOCTeH M OIMMOOK B OTBETaX WM NPHU
pelIeHn  3aa4, OTBETUII HAa MEHBIIYIO YacTh BOIIPOCOB;

OLICHKA «Y/IOBJIETBOPHUTEIBHO (4)» BBICTABISIETCS 00ydYalOIIEMYyCsl, €CIIM OH 3HAeT JIMIIb HEOONIbIIYIO
4acTh OCHOBHOTO COZEpKaHUs yueOHOM Kypca, TOIMyCKaeT OMIMOKY P M3JIOKEHUH MaTepuana, 4acTo
rpyOble, He yMeeT 6e3 MHOTHX IOJCKAa30K MCIOIb30BaTh MOTyYEHHbIC 3HAHUS MIPU PEIICHUN THUITOBBIX
3a1a4, He OTBETHJ Ha OOJBIIMHCTBO BOMPOCOB M C TPYIOM M OYEHBb IJIOXO OTBETHJI Ha OCTAJIbHBIC
BOIIPOCHI;

OLICHKA «yHIOBJIETBOPUTENHHO (3)» BhICTaBIIsETCS 00ydYalOIIEMyCsl, €CIM OH MMEET IUIOXHE 3HaHMS IO
OoJbLIeH YacTH OCHOBHOTO COAEpX)aHMs y4eOHOH Kypca, TOIMyCKaeT IpyOble OMMOKH IPY U3JI0KECHUN
MarepHaja U He yMEeT UCIIOJIb30BaTh MOJYUYEHHbIE 3HAHUS IIPU PELICHUM TUIOBBIX 3a1ay, Jaxe IpU
MOJICKa3KaX, HE OTBETUJI MPAKTUYECKH HA BCE BONPOCHI;

OLICHKA «HEYJOBJIETBOPUTEJIBHO (2)» BbICTABIAETCS OOydarolieMycs, €ciId OH HE 3HAaeT OCHOBHOE
coaepkaHue y4eOHOW Kypca, HE MOXKET MPaBWIBHO H3JIaraTh Marepual, HE YMEET HCIOJIb30BaTh
[I0JIyYEHHbIE 3HAHUS IIPU PELICHUH TUIIOBBIX 3a]1ad U HE OTBETUJI HU Ha OJIUH BOIIPOC;

OLIEHKa «HeyHnoBJiIeTBOpuTeNbHO (1)» BBICTaBIsIeTCsl 00y4aromeMycs, eciid OH COBEPILIEHHO HE 3HAET
coziepkaHue yuyeOHOW Kypca, HE yMEeT HCIIONb30BaTh IOJyYCHHBIE 3HAHUS INPU PEIICHUH THUIOBBIX
3a/1a4 ¥ HE OTBETWJI HU Ha OJMH BOIIPOC.

OLICHKA «3aUTEHO» BBICTABIIAETCS O00ydaloIIEeMycCs, €ClIM OH IPOAEMOHCTPUPOBAT 3HAHHE U 0A30BBIX
OCHOB y4eOHOTO Kypca U yMEeT NPUMEHSTH IOJyYCHHBIC 3HAHUS TIPU PEIICHUN THITOBBIX 337134, IyCTh
JaXke MoCye Pa3MBIIIICHUN UIIH MOACKA3KHU;

OII€CHKa «HEC 3a4TCHO» BBICTABJIACTCA 06yqa}0meMyc;1, €CIIi OH He 3HaeT 0a30BBIX OCHOB COACpIKaHUA
yLIC6H01"O KypCa 1 HC YMCCT HUCIIOJIL30BATh IMOJTYYCHHBIC 3HAHUSA TP PCIICHUU THUIIOBBIX 3a/1a4

5. MeTonuueckne MaTepuaIbl, ONpeIesONINe MPoueIyPbl OIleHHNBAHUS 3HAHU, YMEHUIl, HABBIKOB U
(Wy1M) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B YyCTHOW QopMe mo Owieram. B kaxgom OuiieTe mnpencTaBieHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc o0ydaromerocs: He JOJKEeH MPEBbIIaTh OHOTO aCTPOHOMHYECKOTO yaca.



