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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
OCBOCHHE CTyJAeHTaMH (yHJIaMEHTAIbHBIX 3HAHWW B OOJIACTH B3aWMOJCUCTBHS 3JIEKTPOMArHUTHOTO
W3IYYCHHS C aTOMaMH M MOJIEKYJIaMH, ra3000pa3HbIM U KOH/ICHCUPOBAHHBIM COCTOSIHUSIMU BEIIIECTBA.

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 Bnaneer cuctemoii pyHIaMEHTaIbHBIX
Hay4YHbBIX 3HaHUH B o0acTu
(u3MKO-MaTeMaTHYECKUX HayK

OIIK-1.1 3HaeT W CcOOCOOCH  HCIOJB30BaTh B
npoeCCUOHANBHON  JesATeNbHOCTH  (yHAaMeHTallbHbIC
HAy4HbIC 3HAHUS B 00JaCTH (PU3NKO-MATEMATHICCKUX HAYK

OIIK-2 Nmeet nipeacraBieHre 00 aKTyalbHBIX
npoOiieMax HayKd M TEXHUKU B 00JIacCTH CBOCH
poheCCUOHATBHOM JIeSTENLHOCTHU, CIIOCOOCH
Ha HayYHOM S13bIKe (hOPMYIHPOBATH
npodecCUOHANBHEIC 3aJIa4u

OIIK-2.1 UmeeT npeacTaBieHne 0 COBPEMEHHOM COCTOSTHUU
UCCIICAOBaHMM B 00J1aCTH (POTOHUKHM U ONITOMH(OPMATUKU

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOM  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIUN

OIIK-3 CniocoOeH BRIOMPATh U (HITH)
pa3pabaThIBaTh MOXO/IbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PCIICHHUS

OIIK-3.1 Cnocoben ananu3upoBarh 3ajady, IJIAHHPOBAThH
MyTH pEIeHHs, MpeyiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

OIIK-3.2 CrnocobeH UCHONB30BaTh HCCIIEAOBATEIbCKHIE
METO/bl TIPU PEIICHUH HOBBIX 3a]a4, MPUMEHss 3HAHHS B
pa3IMYHBIX 001ACTAX HAYKH (TEXHUKH)

OIIK-3.3 BnageeT aHaIUTUYECKUMH U BBIYUCIUTEILHBIMHA
METOJaMU pelIeHHs], TOHUMAET U YYUTHIBAET HA MPaKTHKE
CPaHUIbl MPUMEHUMOCTH MOJIyYaeMbIX PEIICHUN




OIIK-4 Crioco0eH ycIeniHo peain30BbiBaTh OIlK-4.2 CrnocoObeH mNpUMEHATh 3HaHWS B 00JacTu

pelIeHNE TOCTaBICHHOMN 3a7]auy, IPOBECTH (u3MKO-MaTeMaTHYeCKNX HayK Ul PEIICHUs IOCTABICHHOM
aHaJlu3 pe3yJbTrara v IIpeJCTaBUTh BbIBOABI, 3a7a4u, GOPMYIMPOBAHUS BBIBOAOB M OLIEHKU IOJIyYEHHBIX
MPUMEHSIS1 3HAHUSI ¥ HABBIKH B O0JIACTH pe3yapTaToB

(bU3MKO-MaTeMaTHUECKUX HAYK U

uHdpop

TEeXHOJIOTHUH

MAallMOHHO-KOMMYHHKAIITUOHHBIX

IIK-1.1 CnocobeH HaxXomuTh, aHAIM3UPOBATh U 0000IIATH
nHpopMaIrio 00 aKTyalbHBIX pe3yabTraTax UCCIeI0BaHUN

[MK-1 Crocoben craButh, GopmanuzoBbiBath 1 |[IK-1.2  CrnocobeH  BbIABUrarb  THIIOTE3bI, CTPOUTH
pemars 3a/1a4u, B TOM YUCIIe pa3padaThiBaTh |MaTeMaTUuecKue MOJCTH Ui  ONHCAaHUS — H3y4aeMBIX
UCCIIEI0BaTh MaTeMaTHYECKUE MOJICIIN SIBJICHUH ¥ ITPOLIECCOB, OLIEHUBATh Ka4€CTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOJACIH

aHAIM3UPOBATh Hay4HbIE POOIEMBL, oNy4ath ([TK-1.3 CrnocoGeH NpUMEHATh TeopeTHueckne M (WiIN)

HOBBIC

HayIHBIC PE3YJIbTaThl OKCTIEPUMEHTAIbHBIE METOIbl HCCIEIOBaHUH B oOIacTu
¢oToHNKH W ONTOMH(POPMATUKKM K KOHKPETHOM HAy4HOM
3aJaue U UHTEPIPETUPOBATH IIOJyYEHHbIE PE3YJIbTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yJIbTATOB 00yUeHHUsI N0 JUCHMUILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIUIUTHHBI 00y4YaroNInecs J0KHBI

3HaTh:
OCHOBHBIC KOHIIEMIIMM, 3aKOHbl M NPHHIHIBI B3aMMOACHCTBHS KBAaHTOBOW JIByXYpOBHEBOM W
MHOTOYPOBHEBOM CUCTEMBI € KJIACCUYECKUM U KBAHTOBBIM 3JIEKTPOMArHUTHBIM T10JIEM;
OCHOBHBIC TEOPETHUYECKUE W IKCIEPUMEHTAIbHBIE METOMbI, MCIIONb3yeMble B OOJIACTH BO3JCHCTBUSA
CBETa HA KBAHTOBbIE CUCTEMBI;
OCHOBHBIE PE3YIBTAThl OTKPBITUH WM HCCIENOBAHUM, ONPEACIUBIIMX MYTH Pa3BUTHA KBAaHTOBOW M
HEJMHEHHON ONTHKY, (U3HKK B3aMMOJICHCTBYSI N3ITyUSHHS C BEIIECTBOM.

YMETb:
MIPOBOAUTH CAMOCTOSITENBHO U B KOJJIEKTUBE 3KCIIEPUMEHTAIBHBIC I TEOPETHUECKUE HCCIIEN0BAHUS
10 (pU3MKE B3aUMOJICHCTBUS U3ITYUEHHS C BEILIECTBOM;
OCYIIECTBJISITh MPOLEAYPY H3MEpeHHs] GU3NUECKUX BEIWYMH M NMPAaBUIBHO OLCHUBATh CTEIEHb MX
JIOCTOBEPHOCTH;
aHaJIM3UPOBaTh U 0000IIATH PE3YNBTaThl SKCIEPUMEHTAIBHBIX UCCIIEI0BAHU;
BUJIETh U OLICHUBATh OCHOBHBIE IIPOOJIEMbI U CTAaBUTh HOBBIE 33/1a4H.

BJIaJIETh:

METOAMKONW SKCIEPUMEHTAIBLHON pabOThl C COBPEMEHHBIMHA MCTOUYHUKAMH M3JIy4eHHs W MpuOOpamu
perucTpanuu uX XapakTepUCTHK;

OCHOBHBIMH IIpUEMaMH ITPOBEICHUS MOJICIbHBIX PACUETOB;

HABBIKAMHU TIPEICTABIICHUS CBOUX PE3YJIBTATOB HA CEMUHAPaX U KOHPEPEHIHSIX;

HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMAaLUK, BKIIIOUas paboTy ¢ HAyYHOH JINTepaTypoii;
MpaBUJIAMH HAIllMCAHUS HAYYHBIX CTaTeHl.

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

4.1. Paznenbl nuctMIiInHbl (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpymoeMKOCTb IO BHJAM YYeOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Camocr.
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI

pabora

1 KorepentHnoe B3anmosneiicTeue 2 2

@DOTOHHOE 3X0 2 2

3 Conurtonsl 2 2




VYpaBHEeHUS [BWXKEHUS NS MaTPHIIBI

4 2 2
IIJIOTHOCTH
CamocornacoBaHHble ~ ypaBHEHHUS  IJIs

5 Moy,  TOJsIpU3alliki W Pa3HOCTH 2 2
3aCEJIEHHOCTEN YPOBHEN

6 BocnpuumuuBocTth JIByXypOBHEBOMU ) )
CUCTEMBI

7 Coornomenust Kpamepca - Kponura 2 2

] B3aumoneiicTBue cBeTa €O CIIOKHBIMH ) )
cucTeMamMu

9 q)OTOHHa}IV CTPYKTypa IIPOLIECCOB ) )
B3aUMOJIEICTBUSA

10 |Ilommomenue u ucmyckanue GOTOHOB 2 2

11 CBeTogMHaMUKa aTOMOB 2 2

12 BosneticTBre Ha CBOOOHBIC IICKTPOHBI 2 2

13 OnTHKa CBEpPXCUIILHBIX MOJIEH 2 2

14  |MeranmnoonTuka 2 2

15 B3aumoneiictBue  HM3IMydeHUS c 2 2
JURJIEKTPUKAMU U IOIYIIPOBOJHUKAMHU

Nroro gacos 30 30

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh

90 ygac., 2 3ad.ex.

4.2.

Coneprxanue TUCIUIUIMHBI (MOZYJIsl), CTPYKTYPUPOBAHHOE MO TeMaM (pasiernam)

Cemectp: 1 (Ocennwii)

1. KorepentHoe B3anMopeiicTBre

Pe3zonancnoe npubmmkeHue. ['aMHIBTOHMAH aToMa B 3JIEKTPOMAarHUTHOM Toje. JlnHamuueckoe
noneBoe ymupenue. Hyranuu. KorepentHoe 3aryxanue. MeTon MeUICHHBIX aMIUIMTYH. /2 U

-UMITYJIbCBI.

2. ®OTOHHOE IXO0

[Monsipu3anust mpH BO3ACHCTBHHM JBYMS KOPOTKUMH pPE30HAHCHBIMH HMIylbcamu. OOparumas
pacdasupoBka. JJIUTeNbHOCTS CUTHANA 3Xa.

3. ConnTOHBI

Cunyc-ypaBHeHue [opoHa. ABTOMOJENbHOE pelIeHue. 2-uMIyibc. B3aumMoaeiicTBE COMUTOHOB.

4. YpaBHeHUs ABM)KEHUS U MAaTPUILIBI TUIOTHOCTH

®@u3n4ecKuil CMBICI JUArOHAJIBHBIX M HEAWArOHAJIbHBIX 3JIEMCHTOB  MaTpHIIbIL.
PpCIaKCAllMOHHBIX IMMPOLECCCOB. HpO,E[OJ'IBHaSI " nornepcuHas pejiakCaluu.

Yuer

5. CamocoriacoBaHHEIC YPaBHCHUA IJId I10JIA, TOJAPpU3allui U Ppa3HOCTHU 3aCCICHHOCTEH ypOBHefI

BriBon ypaBHEHMI [U1s 1IOJIS, TOJISIPU3ALMNA U PA3HOCTH 3aCEIEHHOCTEN YPOBHEH U3 ypaBHEHUS IS
JBIKEHUS] MATPHUIBI INIOTHOCTH. PU3NYECKHH CMBICI BXOASAIIMX B ypaBHEHHsS 4ieHOB. Pakrop

JlopeHua.

6. BocipuuM4HBOCTh IByXYpPOBHEBOW CHCTEMBI




BocnpunMunBOCTh IBYXYpOBHEBOW cHCTeMbl M 3¢¢eKxTsl HacbliueHus. DU3NYecKHuil CcMbICT
napaMerpa HacwllleHus. lIpenenpHble 3HaUEHHs NONIONAEMONM W M31y4YaeMOW MOIIHOCTH.
dusnueckue (akTopsl, BIUSIOMIKME Ha 3HaUeHue ko3 duureHTa noromeHus. Llupuna mtuauN.

7. Coornomenust Kpamepca - Kponura

dusnueckuii UICTOYHUK B3aWMOCBSI3M KO03()(PHULIMEHTOB MOIOMIEHUH M NOKa3aTesel MpeoMIICHHUS.
Crpykrypa cootHomenuit Kpamepca — Kponunra u ux npakruyeckoe 3HaUYEHHE.

8. B3anMmogeiicTBrE cBETA CO CIIOKHBIMUA CUCTEMaMHU

IIponeccsl B cucremMa OAMHOYHBIA YPOBEHb - 30HA ypOBHEH. Pacral HUKHEro ypoBHSI B 30HY.
Pacnpenenenue 3acenennocreii B 30He. Cuctema THia 30Ha- 30Ha. BrIpoK1eHHBIE 30HBI.

9. ®oToHHAs CTPYKTypa OPOLECCOB B3aUMOJECHCTBUS

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

10. TTornomenue 1 ucmyckanve GOTOHOB

@dopmanu3M ONHUCAHUS MOIVIOIIEHUS M HCIyCKaHUs (OTOHOB. BeposSTHOCTH CTHMYIMPOBaHHBIX
npoueccoB. CIOHTaHHOE UCITYCKaHHUE B AUIMOJIIbHOM IpuommkeHnn. Kosddunuents DifHmTelHa.

11. CBeToguHaMHKa aTOMOB

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

12. BozaeiicTBre Ha cBOOOIHBIC NEKTPOHBI

Onucanne B3aMMOJICHCTBHS CBEeTa CO CBOOOJHBIMH DJIEKTPOHAMH B HEPEISTHBUCTKOM U
peNSITHBUCTKOM npuOmmxkeHusx. OrieHka BKIaapBaeMoil MmontHocTH. OOpaTHBIN TOPMO3HOM A (DHEKT.

13. OnTuka cBepXCHIIBHBIX TMOJIEH

CnocoObl  moiydeHHst (PEMTOCEKYHAHBIX HMMITYJIbCOB. 3HAYCHWE MArHUTHOM COCTaBIISIONICH
CBEPXCWJIBHOTO MOJI. YCKOPEHHE 3apsKEHHBIX YacTUL. ['eHepanys BBICOKHX TapMOHMK. PoxaeHue
ANIEKTPOH-TIO3UTPOHHBIX Hap B M0J1€ (PEMTOCEKYHIHBIX UMITYIbCOB.

14. MeTtanaoonTuka

KommiekcHast tuaneKkTpudeckas NpoOHUIAeMocTs. Penienus ypaBHeHnid MakcBena A1 METaJIIOB.
I'myOuHa TNPOHMKHOBEHUS M3IY4YEHUS B METaUl. 3aBUCHUMOCTh KOI(M(HINEHTOB OTPAXKEHUS OT
JUTMHBI BOJTHBI U3IIy4CHUSI.

15. B3aI/IMO):[CI\/’ICTBI/Ie HU3JTy4CHHA C JUIJICKTPHUKAMU U TTOJYIIPOBOJHUKAMU

KomruiekcHas nuanexkrpudeckas NpoHULAeMOCThb. Pemenust ypaBHeHuit MakcBeiia JUisi METaUIOB.
[myOuHa NPOHUKHOBEHHS H3IYYCHUS B METaUL. 3aBUCHUMOCTH KOI(PQHUIMEHTOB OTPAXKEHUS OT
JUINHBI BOJIHBI U3JIy4EHUS.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYLIeCTBJIECHHNS 00pa30BATEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Yuebnas AyAUTOpHA, OCHAILICHHAs KOMIIBIOTCPHBIMU ay/IM0 U BUACO CPCACTBAMU.



6.IlepeyeHnb pekoMeHyeMOii TUTEPaATyPbI

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.

JomnonHurenbsHas auTeparypa
1. ®usnueckas ontuka [Teker] : yueonuk qis By30B / C. A. Axmanos, C. 0. Hukutua .— M :
W3n-Bo MI'Y, 1998 — 656 c.
2. Jlekumu 1o kBaHTOBO# Anektponuke [Teker] / H. B. Kapnos .— 2-e u3n., ucnp. u nom. — M. :
Hayka, 1988 .— 336 c.

3. KBanToBas anekrpoaunamuka [ Texcr]| : yue6. mocoOue i cTy/ieHToB ¢u3. cren. yH-ToB / B. B.
Bbepecrenkuit, E. M. JIudum, JI. [1. ITuraesckuii .— 4-¢ u3a., ucnp. — M. : ®usmariur, 1989, 2001,
2002, 2006 .— 720 c.

4. OnTrueckuid pe3oHaHcC U AByXypoBHEBbIe aroMbl [ Tekcr], Monorpadus/JI. Amnen, Jx. D6epnu ,
-M., Mup, 1978

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

1. http://www.edu.ru — denepanbnsiii nopran «Poccuiickoe 0Opa3zoBaHUEY.
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,yueOHbIe MaTepHaIIbl.

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

[peamonaraercss HCIONB30BAHUE VISl AUCTAHIIMOHHOTO OOYYEHHS IOPTAJ IICKTPOHHBIX
oOpazoBarenbHbIX pecypcoB: https://distant.msu.ru/login/signup.php, a Takxke JIEKTPOHHBIN pecypc
Anpexc.TeneMocT.

9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

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

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

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHSATUH, MPETYCMOTPEHHBIX YU4EOHBIM TUTAHOM T10 AUCIHILTHHE;

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaMPsDKEHHOW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMU JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOro Marepualia, MOATOTOBKY OTBETOB Ha BOMPOCH], IMPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUEHUS;

— peleHue 3aad, MpeAaraéMbpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIINOJIHEHUIO 3aJaHUM TEKYLIEH U IPOMEKYTOUHOM arTeCcTaluu.



[Mokazarenem BiajeHUs MaTEpUaAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JIMCITATUIAHEL.

BaxxHo 10OWTHCS MMOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3armomuHaHus. [lpu
3aTPYINHEHUN W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEIyeT OOpamiarhCs 3a KOHCYIbTAIMSAMH K
MIpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHs 337ad B COOTBETCTBUH C
TEMaTHKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: ®DoToHUKa 1 ONTOMH(POPMATHKA

npopuiIb NOArOTOBKHU: ®DOTOHNKA, KBAHTOBBIE TEXHOJIOTUU U JBYMEPHBIE MaTepHaIbl
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 cuctemoli pyHIaMeHTATBLHBIX
Hay4YHBIX 3HAHUH B 00acTu
(hu3HMKO-MaTEeMaTHIECKUX HAyK

OIIK-1.1 3Haer w© croco0eH HCIIOJIL30BaTh B
nmpoeCCHOHANBHOW  JIEATENhHOCTH  (DyHIaMEHTAILHBIC
Hay4HbIC 3HAHUS B 001acT (PU3NKO-MATEMATHIECKUX HAyK

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTeNbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBATH
npodecCHOHANbHBIE 3a/1a41

OIIK-2.1 NmeeT npeacTaBIeHHE O COBPEMEHHOM COCTOSTHUU
WCCIIeIOBaHMi B 00J1acTH (POTOHUKHU M ONITOMH()OPMATHKU

OIIK-2.3 Bnaameer mnpodeccrnoHanbHOW TEPMHUHOJIOTHUEH,
UCIOJNB3YyeMOH B COBPEMEHHOH  HAayYHO-TEXHHUYECKON
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
U3JIOKEHUSI PE3yJbTaTOB HayYHOW AEATEIBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3 Cnocoben BbIOUpaTh 1 (MIIN)
pa3padaThIBaTh MOJAXO/IBI K PEIICHHIO THIIOBBIX
Y HOBBIX 3371a4 B 00actu npodeccrnoHansHon
JEATEIIbHOCTH, YYUTBIBAsI OCOOCHHOCTH 1
OrPaHUYCHUS Pa3IMYHBIX METOIOB PELICHHS

OIIK-3.1 CrocobeH aHamu3upoBarh 3ajady, IJIaHUPOBAThH
MyTH PEIIeHHs, MpeiaraTb U KOMOWHUPOBATH CHOCOOBI
peneHns

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

OIIK-3.3 Binameer aHaIUTUYECKUMU U BBIUYUCIUTEIHLHBIMUA
METOJIaMU pEIICHHs], TOHNMAET U YYUTHIBAET HA MPAKTHUKE
IpaHUIBl TIPUMEHUMOCTH MOTYYaeMbIX PeICHUN

OIIK-4 CriocoOeH ycIenHo peann30BbIBaTh
peleHne MoCTaBIeHHOH 3a/1a4M, IPOBECTH
aHaJM3 pe3yJbTara M MPeACTaBUTh BHIBOIbI,
MPUMEHSs 3HAHNS U HaBBIKU B 00JIaCTH
(U3MKO-MaTeMaTHYECKUX HAYK U
UH()OPMAMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUI

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o00JacTu
(bHU3MKO-MaTEeMaTHYECKUX HAyK JUIS PeIICHUs IOCTaBICHHOM
3agaud, (opMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

[IK-1 CnocoGen craBuTh, hOpMann30BEIBATH U
pemIarh 3aJia4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCIJIE0BATh MaTEMaTHYECKUE MOJICIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4HbIE TPOOIEMBI, TOyYaTh
HOBBIE Hay4YHbIE PE3yJIbTaThI

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000INATH
nH(pOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN

[IK-1.2 CnocoGeH  BbLABHraTb  THIIOTE3bl, CTPOUTH
MaTeMaTUYeCcKue MOAEIM Ul ONMCAHUS H3ydaeMbIX
SIBICHUH W MIPOLIECCOB, OLICHUBATh KAYeCTBO pa3padOTaHHON
MOJENN

[MK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
OKCIIEPUMEHTAIBHBIE METOIBl HCCIENOBaHUA B 00IacTh
($hoTOHHKH W ONTOMH(POPMATUKKM K KOHKPETHOW HAy4HOM
3aj71a4e ¥ HHTEPIPETUPOBATH MOITYYCHHBIC PE3Y/IbTaThI

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI <(B3aPIMOI[€I>iCTBPIe HU3JTy4CHHA C BCHICCTBOM» O6y‘lal0H.IHﬁCfI JOJIKCH:

3HAThb:

OCHOBHBIE€ KOHIICTIIIMM, 3aKOHbI M TIPUHIMIIBI B3aMMOACHMCTBHS KBAaHTOBOW JIByXYpOBHEBOM H
MHOTOYPOBHEBOM CHCTEMBI C KJIACCUYECKUM M KBAHTOBBIM 3JIEKTPOMATHUTHBIM TOJIEM;
OCHOBHBIC TEOPETHUYECKUE W DKCIICPUMEHTAIbHBIE METOJIbI, MCIONb3yeMble B OONACTH BO3JCHCTBUS

CBCTAa HAa KBAHTOBBIC CUCTCMBI;

OCHOBHBIE€ DPE3YJIbTaTbl OTKPHITUH W HUCCIENOBaHWUN, ONpPENEIMBIIMX IIYTU Pa3BUTHUS KBAaHTOBOM U
HEJNIMHEHHON ONTHKH, (PU3UKH B3aMMOEHCTBHSI N3ITyUCHHS C BEILIECTBOM.

yMeTh:

IIPOBOJUTH CaMOCTOATENBHO U B KOJUIEKTUBE 3KCIIEPUMEHTAJIbHbIE HWIIM TEOPETUUECKHUE HCCIIEI0BAHUS
1o (hpr3uKe B3aMMOJECHCTBUS U3TYUCHUS C BELIECTBOM;
OCYLIECTBIIATh MPOLEAYPY HW3MEepeHHs (PU3NYECKUX BEIWYMH U MPABUIBHO OICHUBATh CTENEHb MX

AOCTOBCPHOCTH,

aHAJM3UPOBATh U 0000IIATh Pe3yIbTaThl SKCIEPUMEHTAIBHBIX UCCIIE0OBaHN;
BUJIETH U OLIEHUBATH OCHOBHBIE MPOOJIEMBI U CTABUTh HOBBIC 3aa4H.



BJIAA€Th:

METOAMKONW SKCIEPUMEHTAIBLHONH pabOThl C COBPEMEHHBIMHA MCTOUYHHUKAMH M3JydeHHs W MpHOOpamu
perucTpanuu uX XapakTepUCTHK;

OCHOBHBIMHU IIpUEMaMH MTPOBEICHUS MOZICIBHBIX PACUETOB;

HABBIKAMHU TIPEICTABIICHUS CBOUX PE3YJIBTATOB HA CEMUHAPaX U KOHPEPEHIHSIX;

HaBBIKAMU OCBOEHUS 00JIbIIOT0 00beMa HHPOPMAaLUK, BKIIIOUas paboTy ¢ HAyYHOH JINTepaTypoii;
MpaBUJIAMH HAIllMCAHUS HAYYHBIX CTaTeHl.

3. IlepeyeHb THNOBLIX (IIPHMMEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKyIIeMy KOHTPOJIIO

[TpumMepsl 3a1aHNH KOHTPOIBHOU PAOOTHI:

1. Onpenenurp 4acTOTy ONTUYECKUX HyTalM IpU HU3BECTHOM MAaTPUYHOM 3JIEMEHTE IUIIOJIIBHOIO
MOMEHTA NepeEXoja U U3BECTHOM MIIOTHOCTH MOLTHOCTH MAJaroNIeil Ha BEMECTBO BOJIHBI.

2. OnpenenuTh BBIXOAHYIO MOIIHOCTb ONTHYECKOTO YCHJIMTENS NPU HM3BECTHBIX IapaMerpax
YCUJIMBAIOLIETO CTEPKHS U U3BECTHOW BXOJHOM MOILIHOCTH.

3. Haiiti B3auMOCBS3b MKy KOIQPUIMEHTOM HMONIOMIEHUS U TIOKA3aTeIeM MIPEIoMIIeHUs B 00acTu
JIMHUY TOITIOLIEHUS BEIIECTBA.

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

1. I'padmyecku mpencTaBUTh JePOpMAINIO0 KOHTYpa YCHJICHHS aKTUBHOTO BEIECTBA B Jlazepe IpH
OJTHOPOJTHOM W HEOJHOPOJHOM YIIMPEHUH JTUHUH.

2. O0BsACHUTD (HU3UYECKYIO IPUYUHY BBICOKOTO 3Ha4eHUs mapamerpa HackimeHus CO2-nazepa.

3. Onupasice Ha OCHOBHBIC MOJIOKEHHS KBa3MKIACCUYECKOM MOJEIHM B3aMMOICHCTBHS M3JIyYEHUS C
BEILECTBOM, YCTAaHOBHUThH YCJOBHE, KOIZla BEIECTBO HE OyAeT Hepeusiydarh Ma/Jalollyl0 CBETOBYIO
BOJIHY.

[Tpumepsl Tem pedeparos:
1.Pe3oHancHOe npUOIMKEHHE: YCIOBHE NPUMEHEHHS W OCHOBHBIE IIOy4yaeMble Ha €ro OCHOBE
pE3yNbTaThI.

2. @OTOHHOE 5X0: OINTHMAaJbHbBIC YCJIOBHUS €T0 Ha6JIIOZ[eHI/I}I U HUCIIOJIB30BAHHMEC B HAYYHOM
OKCIICPUMCHTC.

3. ®eMTOCEeKyH THAS OTITHKA: HACTOSIIIEE U OyayIee.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB M TeM JISI IPOBEAEHHUA IIPOMEKYTOYHOM aTTecTaluu
o0y4yarommxcst

[IprMepHBII IEpedYeHb KOHTPOJIBHBIX BOIIPOCOB:

1. KorepentHoe B3ammojeiictBue. Pe3onancHoe mnpubmmwkenue. [aMunproHMaH aroma B
IEKTPOMATHUTHOM TIOJIE.

. JlnHaMH4YeCcKO€e MOJIEBOE YIINPEHHE.
. Hyranuu. Korepentnoe 3aryxanue. MeToa MeAJICHHBIX aMIUTUTY. Pi/2 U pi -UMITyJIbCHI.

2

3

4. ®OTOHHOE X0 U CaMOMHAYIUPOBaHHAA MMPO3PAYHOCTh.

5. Honﬂpnsaum{ npu BO3IL6ﬁCTBPIH ABYMS KOPOTKUMHU PE3OHAHCHBIMU UMITYJIbCAMMU.
6

Obparumas pacdaszupoBka. JnutensHOoCcTh curHaiga odxa. CuHyc-ypaBHeHue lopzaoHa.
ABTOMOZIENTEHOE penieHne. 2pi-uMmnyinbe. COTUTOHBI.

8.  PemakcanuoHHBIE TIpollecCHl. YpaBHEHHE MABI)KEHHS MATPHUIBl IIOTHOCTH. l[IpomombHas u
MOMNEPEYHAsl peNaKcaluu.

9. CamocoriacoBaHHbIC ypaBHEHHS IJIs TIOJISI, OJSIPU3ALIMU M Pa3HOCTH 3acelIeHHOCTEH YpOBHEI.
10. BocipunM4HMBOCTh ABYXYPOBHEBOU cuCTeMbI U 3(exTsl HachimeHus. Llupuna tuHum.

11. Tucnepcuonnsle cootHowmeHus Kpamepca - Kponunra. HaceliieHre ogHOPOIHO- U HEOTHOPOIHO
YIIUPEHHBIX JTUHUM.

12. KorepeHTHbIE MpoIIecChl B CIIOKHBIX MHOTOYPOBHEBBIX cUCTeMax. AHcamOieBoe yCpeAHEeHHE.

13. Cucrema OIMHOYHBIN YPOBEHb - 30Ha ypoBHeW. Pacnaj HKHEro ypoBHs B 30HY. Pacnpenenenue
3aceJeHHOCTel B 30He. CucTeMa THIa 30Ha- 30Ha. BeIpoxk1eHNe 30HBI.

14. ®oToHHasA CTpyKTypa IpoLEeccoB B3auMoaencTBrs. KBanToBanue nosms.

15. MuorodoToHHBIE MPOIECCHI U BUPTYyalIbHbIE MHOTO(QOTOHHBIE TpoIriecchl. DOTOHHAS KPaTHOCTh
MPOLIECCOB B3aMMOEHCTBHS B Pa3HBIX MOPSIIKAX.



16. Opnodoronneie mporeccel. [lommomenne W wuchmyckanue  QoToHOB.  BepositHOCTH
CTUMYJMPOBAHHBIX IPOLIECCOB.

17. CnoHTaHHOE HCITyCKaHKE B IUNOJILHOM npubmmkennd. Koagduunentsr SiHIITEHA.
18. JIByxdoronnslie u TpexoToHHBIE MpoLecchl. PaccesHue cBera kak AByX(OTOHHBIN IpoIIeCC.

[Ipumepsl 3K3aMeHAIMOHHBIX OUJIETOB:

bumer 1.

1.KorepenTtHoe B3aumozeiicTBre. PesoHancHoe npuOImKkeHue.

2.I'aMWIIBTOHMAH aToMa B 3JIEKTPOMAarHUTHOM IToJie. J[MHaMu4yecKoe MmoeBoe yiMpeHue.
buer 2.

1. Onrrnyeckue HyTanuu. KorepeHTHOE 3aTyXxaHue.

2 .DOTOHHOE X0 U CAMOUHAYIIUPOBAHHAS TPO3PAYHOCTb.

buner 3.

1.YpaBHeHUE NBYKEHUS JJIS1 DJIEMEHTOB MAaTPHIIHI TUIOTHOCTH.

2.ConuTOHBI

buer 4.

1. Meron MeUIEHHBIX aMIUTUTY/. Pi/2 U Pi -UMITYJIBCHI.

2.IIporenypa BTOpUIHOTO KBAHTOBAHMSI.

buner 5.

1. BozneticTBue Ha BemecTBO (eMTOCEKYHIHBIX UMITYNbcoB. Dusndeckue 3(HEeKThl B CBEPXCHIBLHBIX
MOJIAX.

2.PenakcannonHble miporiecchl. Bpemst monepeyHon U MpoioJIbHOM pejaKcaliu.

Kpurepun onennBanus
Onenka «otauano (10)» BeIcTaBnsieTcst oOyvaromeMycs, €Clii OH MoKa3an IIyOoKHe, BCECTOPOHHUE U
CHCTeMaTH3UPOBAaHHBIC 3HAHHS B TIOJIHOM 00beMe YUeOHOM MPOrpaMMbl Kypca, IUPOKYIO SPYIUIIHIO B
3TOM 00N1acTH, yMEHHE YBEPEHHO NPUMEHATH MOTY4YECHHBIC 3HAHUS MPU PEIIEHHH KOHKPETHBIX 3a/ad,
OTBETWJI Ha BCE BOIPOCHl M KAaKUM-THOO CHOCOOOM TPOSBHII CBOIO HEOPAMHAPHOCTH (HAIpHMED,
OCHOBATEJIbHBIE JOTOJIHUTEIbHBIE 3HAHUS 110 KAKOMY-TO BOTIPOCY, c71a00 OCBEIIEHHOMY Ha JIEKLUX);

olleHKa «OoTIu4HO (9)» BBICTaBIseTcs OOydaroleMmycs, €Clid OH TMoKa3zal TIyOoKHe W
CHUCTEMaTU3UpPOBAaHHBIC 3HAHMA B IOYTH TIOJMHOM OObeMe Y4eOHOH MporpamMmbl TUCLMILIMHEI,
XOpOUIYI0 SpYAMLHUIO B 3TOM 00JacTH, yMEHHE IPUMEHATh IOJMyYCHHBIE 3HAHUS TPH PELICHUH
KOHKPETHBIX 33]a4 U OTBETHJI IOYTH Ha BCE BONPOCHI;

OLIEHKA «OTIMYHO (8)» BBICTABIIAETCS OOYYAIOIIEMYCsl, €CJIM OH II0Ka3al OCHOBaTeNbHbIC 3HAHUS B
o0beMe OoblIel 4acTH MPOrpaMMbl Kypca, HEIUIOXYIO 3PYAULNIO B 3TOH 00J1aCTH, YMEHUE IPUMEHSTh
(mycTb HE cpasy, a Mmocie pa3MbILIUICHU) [TOJyYEHHbIE 3HAHUS NMPH PEIICHUH KOHKPETHBIX THUIOBBIX
3aj1a4 ¥ OTBETHJI Ha OOJIBIIYIO YaCTh BOIIPOCOB;

OLIEHKa «Xxopo1Io (7)» BbICTaBIAETCS 00ydYaroIeMycsl, €CIIM OH IPOAEMOHCTPHPOBAI XOPOIINE 3HAHUS
U MOHMMaHUE OCHOB y4eOHOTro Kypca, MO CYIIECTBY TPaMOTHO H3JIaraeT Mmarepuai, MHOTAa JAeias
HECYILECTBEHHBIC OMNOKH, yMEET IPUMEHATH ITOJIy4YEeHHbIC 3HAHUS MIPU PELICHUH TUIOBBIX 3aja4 , (He
BCeraa cpasy, MO0 Mociie MOACKa3KK) JOIMyCKaeT HETOYHOCTH B OTBETAX WM 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 JOMYyCKaeT
OHIMOKHM, yMEET NPHMEHSTH IIOJMyYeHHBbIE 3HAHUS IpPU PEIICHUH THUIOBBIX 3a7ad, TOJBKO IOCIE
pasMBINUICHHH WM TIOJICKa3KH, JOIyCKaeT MHOTO HETOYHOCTeH M OIMMOOK B OTBETaX WM NPHU
pelIeHn  3aa4, OTBETIUII HA MEHBIIYIO YacTh BOIIPOCOB;

OLICHKA «Y/IOBJIETBOPHUTENBHO (4)» BBICTABISIETCS 00ydYalOIIEMYyCsl, €CIIM OH 3HAeT JIMIIb HEOONIbIIYIO
4acTh OCHOBHOTO COZEpKaHUs y4eOHOM Kypca, TOMyCKaeT OMIMOKY NP M3JIO0KEHUH MaTepuana, 4acTo
rpyOble, He yMeeT 6e3 MHOTHX MOJCKAa30K MCIOIb30BaTh MOTyYEHHbIC 3HAHUS MIPU PEIICHUN THUIIOBBIX
3a1a4, He OTBETHJ Ha OOJBIIMHCTBO BOMPOCOB M C TPYIOM M OYEHBb IJIOXO OTBETHJI Ha OCTAJIbHBIC
BOIIPOCHI;



OLICHKA «yHOBJIETBOPUTENHHO (3)» BhICTaBIIsAETCS 00ydYalOIIEMyCsl, €CIM OH MMEET IUIOXHE 3HaHMSA I10
OoJbLIeH YacTH OCHOBHOTO COJEpX)aHMs Y4eOHOH Kypca, TOMyCKaeT IpyOble OMMOKH IPU U3JI0KEHUN
MarepHaja U He yMEeT UCIIOJIb30BaTh MOJYUYEHHbIE 3HAHUS IIPU PELISHUM TUIIOBBIX 3aJay, Jaxe IpU
MOJICKa3KaX, HE OTBETUJI MPAKTUYECKH HA BCE BONPOCHI;

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

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

OLICHKA «3aYTEHO» BBICTABIIAETCS O00ydalOIIEeMycCs, €CJIM OH IPOAEMOHCTPUPOBAJT 3HAHHE U 0A30BBIX
OCHOB y4eOHOTO Kypca U yMEeT NPUMEHSTH IOJyYCHHBIC 3HAHUS TIPU PEIICHUH THITOBBIX 337134, IyCTh
JaXke Mocye Pa3MBIIUICHUH 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 TPHU PCIICHUU THUIIOBBIX 3a/1a4

5. MeTonuueckne MaTepuaIbl, ONpeIeJsONINe MPoueIyPbl OIleHHNBAHUS 3HAHUI, YMEHUIl, HABBIKOB U
(Wy1K) oNbITA AESITEILHOCTH

OK3aMeH MpOBOOUTCS B YyCTHOW Qopme mo Owieram. B kaxxgom OuieTe npencTaBieHO [Ba
TeopeTuueckux Bompoca. [Ipu nposeaenun sx3ameHa oOydaroremycs npegocrasisercd 30 MUHYT Ha
noaroroBky. Onpoc 00ydaromerocs: He JOJKEeH MPEBbIIIaTh OIHOTO aCTPOHOMHYECKOTO Yaca.



