degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

10 JMCHMILIMHE: ®u3nKa TBEPAOIo Tena
110 HANIPABJICHUIO: OJIEeKTPOHMKA U HAHOZJICKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZJIEKTPOHUKA

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kageapa TBEPIOTEIBHOM IMEKTPOHUKHU, PAAUOPU3UKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 3
KBaJIMpUKALS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy cocraBui: C.A. Hukwuros, 1-p ¢u3.-Mar. HaykK, npodeccop

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpbl TBEPAOTEIbLHON SJICKTPOHUKH, PATUO(U3UKH U IPUKIIaIHBIX
WH(pOPMAIMOHHBIX TexHoiorui 29.05.2020



AHHOTANMA

Kypc "®wusuka TBepgoro Ttema" npeaHa3HaYeH [arb YDIyOJCHHBIE CIEUUAIM3UPOBAHHBIC 3HAHUS,
HEOOXOAMMBIE Ul BBIMOJHEHUS! HAyYHBIX MCCIIEAOBAHUII B paMKax JUIUIOMHBIX NPOEKTOB OakajaBpOB M
MarucTpoB, HalpaBJICHHBIX HA U3yYCHHE HOBBIX (pu3uueckux 3¢((eKkToB B TBEpAOM Teje, NPUMEHUMBIX IS
CO3/IaHUS] HOBBIX IEKTPOHHBIX YCTPOMCTB. JaTh CTyJeHTaM 0a30Bble 3HAHHS U MO3HAKOMUTH C KIIFOYEBBIMH
MOHATUSAMHU ¥ TEPMUHAMH (DU3UKH KOHJCHCUPOBAHHOTO COCTOSHUSI.

3a)1aq1/1 JAUCIHMITIINHBI:

. O3HakOMJIGHHE CTYJICHTOB C (U3MYECKMMH OCHOBaMH SBJCHHUS CBEPXIPOBOIMUMOCTH U
CBEPXIIPOBOIHUKOBOI JIEKTPOHUKHY;

* Jlate cTyneHTaM 3HaHHS B 001acTH HamOojee BaXKHBIX MPAKTUYECKUX NMPHIOKEHUH B HayKe, TEXHUKE U
TEXHOJIOTHUSIX;

. [IpuBUTE CTyneHTaM HaBBIKM K pa3BUTHIO HOBBIX IOAXOJOB K IIOCTAHOBKE M PEIICHHIO 3a1ad
(byHIaMEHTaJIBHOTO U MPHUKJIAJTHOTO 3HAYEHHUS.

o pe3ynbTaraM 0CBOEHUsI CTYIEHT JTOJKEH:
3HaTh:

ITpupony OCHOBHBIX SIBIEHHH B TBEPAOM Tele, METOAbI MX TEOPETHYECKOrO OMHCAHUS, a TaKxke 0a30BbIe
MOHATHUS ¥ KOHLEMIUHN (PU3UKH TBEPIOTO Tena.

VYMeTs:
[Top30BaThCs 6a30BBIMU 3HAHUSIMHE (PH3UKH KOHJIEHCUPOBAHHOTO COCTOSTHHUSL.

Bnaners:
OCHOBHOU TEPMHHOJIOTHEH (PH3UKH KOHICHCUPOBAHHOTO COCTOSTHHUSI.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CICAYIOIIUX paxJiciiax:

. Ompenenenue TBEPAOTO Tela

. CHMMETpHs KPUCTAIIIOB

. CBolicTBa BEKTOPOB 00paTHOM penieTk. PeHTreHOBCKas MU PAKIHS Ha KPUCTAIIC
. [Tpupona cuit CBSI3M aTOMOB B KPUCTATHUECKOU PEIICTKE

. KoBasnentHas cBsi3b

. Konebanust aToMOB B pemieTke TBEPOro Tea

. JluanekTprueckas MPOHUIIAEMOCTh TBEPAOTO TeNa

0 NN N bW

. Kitaccuueckast Teopus TEIIIOEMKOCTH TBEPAOTO Tela

9. KBanToBOMeExaHn4ecKas 3aja4a 0 rapMOHHYECKOM ocLmisiTope. Monens Jlebas
10. AHrapMoHu3M KoJieOaHUH aTOMOB PEIIETKU

11. Yopyrue cBOCTBa KpUCTAIIIIOB

12. YpaBHEHHE NBUKEHMS U aKyCTUUYECKUE BOJIHBI B KPUCTAJIAX

13. ®usnyeckas NpUpoJa U ONMMCAHUE CETHETO-, TUPO- U MTbE303IEKTPUUIECTBA

14. MUKpO - 1 MAaKpOCKOIIMYECKOE IIEKTPUUECKHE MOJISI B KpUCTAIIAX

15. BBICOKOYaCTOTHBIE MIEKTPUUECKHE CBOMCTBA KPUCTAIIIIOB

16. MarHuTHBIE CBOMCTBA TBEPABIX TEI

17. Ypasuenue Jlanpay-Jlndmmma

1. leau u 3apauu

eap AUCUMNIMHBI
- Jath yDIyOJCHHBIE CIEIUATN3UPOBAaHHBIC 3HAHUSA, HEOOXOJUMBIC IS BBHITIOIHEHHS HAayYHBIX
WCCIICZIOBAaHUI B PaMKax JUTUIOMHBIX IPOEKTOB 0aKalaBpOB U MarkucTPOB, HAMPABICHHBIX HA U3yUCHHE
HOBBIX (pu3mdeckux 3¢ (HEKTOB B TBEPJOM Telie, MPUMEHHUMBIX IS CO3JAHUS HOBBIX JJIEKTPOHHBIX
YCTPOWCTB. JaTh CTy/JAEHTaM 0a30Bble 3HAHUS U MO3HAKOMHUTH C KJIFOYEBBIMH TOHSATHUSIMH U TEPMUHAMH
(hM3UKM KOHJEHCUPOBAHHOTO COCTOSHUS.

33]13‘[]([ JAUCHUIIINHBI



° O3HAKOMJICHHUE CTYACHTOB C (1)I/I3I/I'-ICCKI/IMI/I OCHOBaMH ABJICHHA CBCPXIPOBOAMMOCTH U
CBerHpOBOHHHKOBOﬁ SJICKTPOHUKU;,

¢ JaTb CTyACHTaM 3HAHUS B 001acTy HanboIee BaXKHBIX MMPAKTUYCCKUX HpI/IHO)KCHI/Iﬁ B HAYKC, TCXHUKC
" TCXHOJIOTUAX,

® NPpUBUTH CTYACHTAM HABBIKM K Pa3BUTHIO HOBBIX ITIOAXOAOB K IIOCTAHOBKE M PCHICHHUIO 3aJav
(bYHZ[aMeHTaJ'ILHOFO " IPUKJIAIHOTO 3HAYCHUH.

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/IC (W1 ($9174:0)11170,€ KOMHeTeHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN I/IH)II/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

YK-1 CriocoGeH oCcymiecTBIsTh TOKCK, VK-1.1 AnanusupyeT 3a7a4y, BbIIEISAA dTallbl €€ PEIICHHUS,
KPUTHUYECKUHN aHAJIN3 ¥ CHHTE3 HH(poOpManuy, |AEHCTBHS 10 PEIICHHIO 3a1a4u

OPUMCHSATH CHCTEMHBIN MOAXox i pemiennst | VK-1.3 PaccmarpuBaeT pasiuyHbIe BapHaHTBl PEIICHUS

NOCTaBJICHHBIX 3aa4 3a7a4M, OLICHUBACT UX IIPCUMYIICCTBA U HEOCTATKHU

[1K-1 Cnoco6ren mianuposars u nposoauts  |[IK-1.1 ~ Bnageer  QyHOaMEHTaNbHBIMU — MOHATHAMH,
Hay4YHbIE€ SKCIIEPUMEHTHI (B 1/136paHH01‘/'1 3aKOHaMH U TCOPHUSIMHU COBpeMeHHOI‘/'I (1)1/131/11(1/1

npeaMETHOH obnacty) u (unu) teopetndeckue |[IK-1.4 VYmeer CTpOUTh MareMaTHYeCKME MOJEIH Ui
(aHanUTHYECKUE U UMUTALIUOHHBIE) ONMCAHMSI W MCCIEAOBAHHA IIPOLECCOB M SABICHUH B
HCCIIEI0OBaHUS COOTBETCTBYIOIINX HayYHBIX 00JACTIX

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbrare ocBOeHHS JUCUUIUIMHBI 00yYaromuecs JOJKHBI
3HATh:
- NPUPOAY OCHOBHBIX SIBJICHWMH B TBEPIAOM TeJl€, METOAbl MX TEOPETHUYECKOTO OMUCAHMSA, a TaKKe
0a30BbIc MOHATHS M KOHIICTIIIUN (PU3UKHU TBEPIOTO Tela.
YMETh:
- TIOJTb30BAThLCS 0230BBIMU 3HAHMSIMH (PU3UKH KOHJICHCUPOBAHHOTO COCTOSTHHUSL.
BIIA/IETh:
- OCHOBHOM TepMUHOJIOTHEN (PU3NKHA KOHJCHCUPOBAHHOTO COCTOSHMSL.

4. Conep:xanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKazaHueM
OTBEJE€HHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacoB H BH/I0B YUeOHbIX 3aHATHI

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKITIOYAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Omnpenernenne TBEPAOTo Tena 2 5
2 CuMMeTpusi KpUCTAIIIOB 2 5
CBoiicTBa BEKTOPOB OOpaTHOHN PEIIETKH.
3 PenTrenosckas Judpakuus Ha 2 5
KpucTajuie
4 [Ipupona  cun _ CBA3M  aTOMOB B ) 5
KPUCTAJUIMYECKOH pellIeTKe
5 KoBanenrtHas cBs3b 2 5
6 Konebanust aToMOB B pelmieTke TBEPIOro ) 5
Tena
7 JudnexTpudeckas NpOHUIAEMOCTD 2 5
] Knaccuueckass Teopust TemI0EMKOCTH ) 5
TBEPJOTO Teja




KBanroBomexanuueckas 3ajaua 0

9 rapMOHHUYECKOM OcCIIUIsITOpe. Mozenb 2 5
Jebas

10 AHrapMoHu3M KonebaHui aTOMOB 2 5
peleTku

11 VYipyrue cBolcTBa KPUCTAILIOB 2 5

12 VYpaBHEHUE IBUKEHUS M aKyCTHUECKUE ) 5
BOJIHBI B KpHCTAJUIAX

13 dusnueckas NOpupora U ONHCAHUE ) 5
CETHETO-, IUPO- U IIbE303IEKTPUIECTBA

14 Mukpo - M MaKpOCKOIIMYECKOE | 5
AIIEKTPUUYECKHUE TOJIS B KPUCTAIUIIAX

15 BBICUOKO‘laCTOTHLIe SIIEKTPUUYECKUE 1 )
CBOWCTBA KPUCTAJIJIOB

16  |MarautHble CBOWCTBA TBEP/BIX TeI 1 2

17 | YpaBuenue Jlanmay-JIndmmia 1 1

Wroro yacos 30 75

ITonroToBka k 3K3aMeHy 30 gac.

OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemecrtp: 6 (Becennuit)

1. Omnpenenenue TBEpAOTO Tela

Kpucramnuueckne u amopgHble TBEpAble Tena, CBSI3b C MOpsAKoM. [IpuMepsl KpHCTaIIMYeCKHX
pemerok. [IBymepHbIe pemieTkH, rpadensl. OymnepeHsl U TyOeneHbl. Y3IIbl U BEKTOPHI PELIETKH,
0azuc. Pemrerka Bpams. Kiaccudukanms kpucTanioB mo Ty penietkn bpass. DnemeHTapHas
siUerKa.

2. CuMMeTpus KPUCTAIIIOB

Cummerpusi KpucTamioB. TodeuHble M HMPOCTPAHCTBEHHBbIE IpyHmbl cuMMeTpun. Kinaccudukanms
KPUCTAJUIOB MO TUIy CUMMETpUH. CBs3b CHMMETPHUH KPHUCTAJUIOB C CHUMMETPHEH TEH30DOB,
OIMCHIBAIONINX (pr3HNYecKue CBOICTBA KPUCTAJIIOB.

3. CBoiicTBa BEKTOPOB 00paTHOM penieTku. PeHTreHoBcKas udpakius Ha KpUCTaIe

Onpenenenne oopaTHOl penretku. CBoWCTBa BEKTOPOB 00paTHOM pemeTkH. [TnockocTn penietku u
uHAexkcbl Mwiepa. Judpakuus peHTTeHOBCKUX JIydel Ha KpUCTAIIMYECKOW pelieTke. ATOMHBIN U
CTPYKTYpHBIH (akToOpbl paccesHusi. PaccesHue 3JEKTPOHOB W HEHUTPOHOB. JKCIEpUMEHTAIILHBIC
METOJIBI.

4. Hpnpo;[a CHJI CBA3H aTOMOB B KpI/ICTaJIHI/I‘leCKOﬁ pCUICTKC

IIpupona cun CBA3M aTOMOB B KPHCTAJUIMYECKOM pemeTke. oHHas CBs3b: SHeprus CBs3W,
nocrosinHasg Manenysra. [Ipupona cui oTTankuBaHus.

5. KoBaieHTHas CBSI3b

KoBanenrtHast cBsi3b: 0OMEHHOE B3aMMOJICHCTBHE, HAPABIEHHOCTh U HACBHIEHHOCTh CBs3eil. CHIbl
Ban-nep-Baanbca u monekynspHas cBsi3b. MeTaminueckas CBA3b.

6. KomeOanus atoMoB B PCIICTKEC TBECPAOIO TCIia




Cnextpsl kojeOaHMH OJHO- M JBYXaTOMHBIX PpEIIETOK. AKYCTHUECKHE M ONTHYECKHE MOJBI.
HucnepcuonHoe coorHomeHue. 3oHa bpuwwmosna. OOoOmieHMe Ha TPEXMEPHBIH — Ciydai.
[uknuueckue rpaHUYHbIE YCJIOBUS M pa3pellieHHbIE 3HAuY€HUs BOJHOBOIO BekTopa. [lnmorHocTh
COCTOSTHUM.

7. I[I/ISJ'IGKTI)I/I‘-IGCKaH OpOHNIACMOCTDb
HHBHGKTpH‘IeCKaH MNPOHUIACMOCTb TBECPAOIO TCIIA. OCHOBHEIE TTOHSTHS.
8. Kitaccnueckas TCOpUA TCINIOCMKOCTU TBEPAOIO TCJia

ypaBHeHI/IH JANHaAMHUKH KpPICTaJ'IJIH‘ICCKOﬁ PEeHICTKU B TaPpMOHHUYCCKOM HpI/I6J'II/I)KCHI/II/I. Kiaccuueckas
TCOPUA TCIIIOEMKOCTHU TBEPAOTO TEJIa.

9. KBaHnTOBOMEXaHHMYECKas 33/1a4a O TapMOHHYECKOM ocmisitope. Monens [lebas

KBanToBomexanndeckas 3agada 0 rapMOHHYECKOM ocuuiuisatope. KBaHTOBaHME 3HEpruu konedaHuit
Kpuctayunueckoit pemetku. @ononsl. Pacnpenenenue [Inanka. KBanroBas Teopurs TEMI0EMKOCTH.
Monens JlebOas.

10. AHrapMoHU3M KoJieOaHUH aTOMOB PEIIETKU

AHTapMOHHU3M KoJIeOaHWI aTOMOB pelleTKH. TerioBoe pacuivpeHue. B3ammospelicTBue (OHOHOB.
Bpems xu3Hu QoHOHOB M anuHa cBoOOAHOrO mpobOera. HopmanbeHble mpouecchl W MPOLECCHI
nepebpoca. TermmonpoBogHocTh. [TonpaBku k 3akony Jlrononra u [1tu.

11. Ypyrue cBoiicTBa KpUCTAIIOB

VYnpyrue cBoiicTBa KpucTauioB. TeH30pbl JedopMalid W MEXaHUYEeCKOTO HANpPSIKCHHS W HX
cBoiicTBa. 3akoH ['yka. Tenzop monyneit ynpyrocru. O6o3nauenus Poxra.

12. YPaBHeHI/Ie ABWIKCHUA U AKYyCTUYCCKUEC BOJIHBI B KPUCTAJIJIAX

VYpaBHEeHHE IBMKEHUS M aKyCTUYECKHE BOJHBI B Kpuctawiax. dazoBas u TpymnmnoBas CKOPOCTH.
[Tpumeps! BbluucneHns (a30BOM CKOPOCTH AaKyCTHYECKMX BOJH B KyOMYECKHX KpHUCTasUlax.
[loBepxHOCTHBIE aKycTHUeckue BOJHBL. KBapueswiid pe3oHarop. [lpuHimmmbl paboTsl yCTpOKHCTB
aKyCTO3JIEKTPOHUKH.

13. ®usnyeckas nIpupoaa U OIMUCAHUE CETHETO-, TUPO- U MTE30UIEKTPUIECTBA

®usnyeckas mpuUposa M ONHCAHUE CETHETO-, NMUPO- U Ibe303nIeKTpuuecTBa. Heobxommmoe u
JOCTAaTOYHOE YCJIOBHS CYIIECTBOBaHMA Mbe303(dexTa. DneKTpocTpukuusi. Biausaue neezonddexra
Ha YIPYTOCTb U CKOPOCTb aKyCTHMUECKUX BOJIH B IIbE30UIEKTPUUECKUX KpucTayiax. [IpuHIMIIEL
paboThI YCTPOMICTB AIIEKTPO- U aKyCTOOITHKH.

14. MI/IKpO - 1 MAKpPOCKOITUYCCKOC IJICKTPUICCKHUC TT0JISI B KpUCTAJIIIAX

MHuKpO - 1 MaKpOCKOIIMYECKOE EKTPUUECKUe Mo B KpucTtaiuiax. JlokanbHoe mose. MexaHU3MbI
NOJSAPU3YEeMOCTH  TBEpAbIX  Tel.  Jludnekrpudeckas  mpoHHIAeMOCTb.  OTpaHUYEHHOCTD
npumeHnmoctH Gopmynst Kiayszuyca-MoccoTTu.

15. BbICOKOYACTOTHBIE ANEKTPUUYECKHIE CBOMCTBA KPUCTAIIIIOB

Bricoko4acTOTHBIE BIEKTPUYECKUE CBOMCTBA KPUCTAJUIOB. 3aBUCHUMOCTH HOJSIPU3YEMOCTH OT
yacToThl. JledcTBUTENpHAs U MHHMMas 4YacTH JUAJIEKTPUYECKON INPOHUIIAEMOCTH, COOTHOILEHHUE
Kpamepca-Kponura. Ontuueckoe pereTouHoe MorIonIeHHE.



16. MarHuTHbIE CBOMCTBA TBEPABIX TET

MaruutHble CBOMCTBa TBepAbIX Tesl. OOMEHHOE M DPEIATUBUCTCKHE B3aMMOJAEHCTBUS. DHeprus
MarHuTOYyIOPAIOYEHHOTO KpUCTAIA.

17. Ypasuenue Jlanpay-Jlndmmma

VYpaBuenue Jlangay-Jludummmna. CnuHOBBIE U MarHUTOYNPYTHMe BOJHBI B KpucTamiax. [IpuHOumns
paboTHI YCTPOMCTB CIIMH - BOJTHOBOW DIICKTPOHHKH.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJI5l OCYlIeCTBJIECHHS 00pa30BaTEILHOIO
npouecca 1no JUCHUILInHE (MOIYJII0)

Jlocka, Mapkepbl, KOMIIBIOTEP U MyJIBTUMEINHHOE 000pynOBaHKE (TIPOEKTOP).
6.IlepeyeHnb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JiATEparypa
1. Beenenue B hmsuky tBepaoro tena [Texct] : yaeOnuk mist By30B / U. Kutrtens ; mep. mox pex. A. A.
I'yceBa .— 2-e u3g., crepeorur. / nepened. ¢ u3a. 1978 r. — M. : Meaua Crap, 2006 .— 792 c.

JlononHuTenbHAS TUTEpaTypa
1. ®uzuka tBepmoro Tena [Teker] : B 2 1. T. 1 / H. AmkpodT, H. Mepmun ; iep. ¢ anri. A. C.
Muxaiinosa ; nox pen. M. U. Karanosa .— M. : Mup, 1979 .— 399 c.

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

He ucnonesyrores

8. IlepeyeHb HHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLIeCTBICHUU 00pPa30BaTeJIbHOIO
npouecca 1o JHCHUIIMHE (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NPOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexmoHHBIX 3aHATHAX UCIIONB3YIOTCS MYJIBTUMEIUITHBIE TEXHOJIIOTHH, BKITIOYasl IEMOHCTPALIHIO
MpEe3EHTAlNN.

9. MeToauveckue YKazaHnus NJist oﬁyqaloumxm 0o 0OCBOCHMIO JTUCHUIIJINHBI (MO)_Iy.Tlﬂ)

CtyneHT, W3ydYaromuid JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJAKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynerare M3ydeHUs IUCHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSATH [10JIyUEHHbIE 3HAHUSA JJIs1 PELICHUS Pa3IM4HbIX 3a/ady.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4ueOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX [UIs
CaMOCTOSITENBHOTO U3yUEHUS;

— pelieHue 3a/1a4, MpeagaraeMblX CTy/IEHTaM Ha 3aHITHSAX;

— IOATOTOBKY K BBINOIHEHHIO 3aJaHUH TEKYIEW U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.



BaxxHO moOWTHCS TTOHMMAaHHS W3y9aeMOT0 MaTepualia, a He MEXaHWYECKOTO ero 3anmoMuHaHus. [lpum
3aTPYJHCHUN W3YYCHHUsS OTJAEIBHBIX TEM, BOMPOCOB, CIEAYyeT OOpamaTrhCsi 3a KOHCYJABTAIUSMH K
MPEIoIaBaTelio.

Bo3MoxxeH mpOMEKYTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEMaTUKON 3aHSITHIA.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: DJIEeKTPOHMKA U HAHOZJIEKTPOHHKA
Nnpo¢uJIb NOATOTOBKH: MUuKpo- 1 HaHOZIEKTPOHUKA
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku

kageapa TBEPIOTEIbHOMN IMEKTPOHUKHU, PAAUOPU3NKU U IPUKIATHBIX
MH()OPMALMOHHBIX TEXHOJIOTHH

Kypc: 3
KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 6 (BECCHHHI) - DK3aMEH

Pa3zpadoTunk: C.A. Hukuros, a-p ¢u3.-mar. HaykK, mpogeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

YK-1 Criocoben oCymiecTBIsTh [TOUCK,
KPUTHYECKUI aHAJIM3 U CUHTE3 HH(POPMALHH,
NPUMEHSATh CUCTEMHBIH MOXO/ sl PEICHUS
MOCTABJICHHBIX 33]1a4

VYK-1.1 Ananusupyet 3aaady, BBIAEISSA 3Tallbl €€ PelIeHus,
JeMCTBUS IO PELICHUIO 3a1a91

VYK-1.3 PaccmarpuBaeT pas3iHyHBIE BapUaHTHl PELICHUS
3a[1auy, OLICHUBAET UX IIPEUMYILECTBA U HEOCTaTKU

[MK-1 CriocoOHeH mIaHupoBaTh U IPOBOANUTH
Hay4HbIE SKCTICPUMEHTHI (B U30paHHON
MPEeIMETHOM 001acTH) U (MITH) TEOPETUICCKUE
(aHanUTHYECKUE U UMHUTALIMOHHBIC)
WCCIICIOBAHMSI

I1IK-1.1 Bnameer  yHmameHTambHBIMH
3aKOHAMU M TEOPHUSIMU COBPEMEHHOU (DPU3UKH

IIOHATUSAMU,

I[IK-1.4 VYmeer cTpOoUTh MAaTEMaTUYECKUE MOACIH MJIA
ONMHMCAHMSI W MCCIEAOBaHHUA TIPOLECCOB M SABIEHUH B
COOTBETCTBYIOIUX HAYYHBIX 001aCTIAX

2. Iloka3aTe/in OLlEHUBAHUA KOMITETEeHIU

B pesynbrare n3ydeHus AUCIUTUIMHBI «DU3KKaA TBEPAOTO TENa» 00yYaIONIUICS JOIDKEH:

3HATb:

- HOpupoay OCHOBHBIX SIBICHUU B TBEpAOM TECJI€, METOABI UX TCOPETUUYCCKOIO OIIMCAHUA, a TaKKE
0a30BEIC TTOHATHS U KOHICTIIHUH (1)I/I3I/IKI/I TBCPAOIro TCJia.

yMeTh:

- TIOJIL30BAThCST 0A30BLIMU 3HAHUSIMHU (I)I/IBI/IKI/I KOHACHCUPOBAHHOI'O COCTOSHUS.

BJIad€Th:

- OCHOBHOH TepMHHOJ’IOFHGﬁ (1)I/IBI/IKI/I KOHACHCHUPOBAHHOTO COCTOAHUA.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0

B neaaXx HNpOBCACHUA TCKYLICTO KOHTPOJIA IMPEAYCMOTPCH KpaTKI/Iﬁ OInpoC Mmoo TeMaM MNpCAbLAYUIICTO

3aHATHUA

4. IlepeyeHb THNOBBIX (IIPMMEPHBIX) BONPOCOB M TeM /11 IPOBeJAeHHs MPOME:KYTOUHOI aTTecTaluu

oOyuaroumuxcst
BOHpOCLI K 3K3aMCHY:

Onpenenenue TBEPAOTo TEIa
CuMMeTpust KpUCTaJUIOB

CoiicTBa BekTOpOB 00paTHOM pelieTku. PeHTreHoBcKas nudpakius Ha KpucTasie

HpHpO)la CHJI CBA3H aTOMOB B KpHCTaJ'IJ'IPI‘leCKOﬁ PCIICTKE

Konebanus aToMOB B PCHICTKC TBEPAOIO TCJia

I[I/IZ-)HCKTpI/ILICCKaSI OpOHUIACMOCTb TBEPAOIO TCIia

1
2
3
4
5 KoBaneHTHas CBI3b
6
7
8

Knaccuueckas TCOpUA TCINIOECMKOCTHU TBEPAOIO TCJIa

9 KBaHToBOMEXaHHUUYECKAs 3aa4a O rapMOHHUYCCKOM OCHUJLIATOPC. MOILGJ'IL I[eGaﬂ

10 AHrapmMoHu3M KojieOaHUH aTOMOB PEIIETKU

11 Vmpyrue cBoiicTBa KpUCTAIIIOB

12 YPaBHeHI/Ie ABWIKCHUA U AKYyCTUUYCCKHUEC BOJIHBI B KPUCTAJIJIAX

13 ®wusnueckas npupoaa u OnrucCaHuc CCrHeTO-, MMPO- U IbC30IJICKTPUICCTBA

14 MI/IKpO - 1 MAaKpPOCKOITUYCCKOC IJICKTPUICCKHUC TT0JISI B KpUCTAJIIIAX

[Ipumepsl OuIETOB.
IIpumep 1.

1. BricokO4acTOTHBIC QJICKTPUUICCKUC CBOICTBa KpUCTaJLU10B

2. MarHuTtHble CBOMCTBA TBEPJBIX TEI




3. VYpaBuenue Jlannay-Jludummna

[Ipumep 2.

1. CsoiicTBa BEKTOPOB 00paTHOM penieTku. PeHTreHoBcKast TUQpakiys Ha KpUcTaie
2. Ilpupona cui cBsI3u aTOMOB B KPUCTAJUIMYECKOM perIeTke

3. KoBasieHTHas CBA3b

Kpurepun onennBanus
10 6aitnos — (ITIPEBOCXOIHO):
*  CHUCTEMaTU3UPOBaHHbBIC, IIyOOKHE M MOJHBIE 3HAHUS IO BCEM pasjenaM y4eOHOIl mporpammsbl, a
TaKKe 110 OCHOBHBIM BOIIPOCAM, BBIXO/SIINM 32 €€ MPEeibl;
. TOYHOE HCIIOJb30BAHWE HAYYHOH TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;
*  Oe3ympedHoe BIAJCHHEC HHCTPYMEHTapHeM Y4eOHOW IWUCIUILTUHBI, yMEHHE ero 3(pQPeKTHBHO
HCIOJIBb30BaTh B IOCTAHOBKE M PEILICHUH HAYYHBIX U MPO(GECCHOHANBHBIX 3a1a4;
. BBIP2KEHHAs! CIIOCOOHOCTh CaMOCTOSITEIbHO M TBOPUYECKHM peIIaTh CIOKHBIE HpoOIeMbl B
HECTaHIAPTHOW CUTYyalUu;
*  TIOJHOE W IIIyOOKOE yCBOEHHE OCHOBHOW M JOTOJHHUTENBHON IUTEparypbl, PEKOMEHJIOBAaHHOMN
y4eOHO mpoTrpaMMOi TUCITUTUINHEI,
* yMEHHE OPHUEHTHPOBATHCS B TEOPHAX, KOHLEHIMIX U HAPaBICHUIX 10 U3y4aeMOW AMCLUUIUINHE U
JlaBaTh UM KPUTUUYECKYIO OLIEHKY, UCIIOJIb30BaTh HAYUHbIE JOCTHKEHUSI JPYTUX JUCLUIUINH;
*  TBOpYECKas CaMOCTOSTEIbHAs paboTa Ha MPAKTUYECKUX, JTa0OPATOPHBIX 3aHATHSIX, AKTUBHOE
y4acTHe B IPYNIIOBBIX 00CYKICHUSAX, BHICOKUN YPOBEHB KYJIBTYPbl HCIIOTHEHHS 33 JaHHMH.

9 6amnoB — (OTJIMYHO):

* CHCTEMaTU3UPOBAHHbBIC, ITTYOOKHE U MOJIHBIC 3HAHUS 110 BCEM pa3zieiaM yueOHOH MporpaMmbl;

. TOYHOE HCIOJb30BAHUE HAYYHOM TEPMHUHOJIOTUM (B TOM YHWCIE Ha HMHOCTPAaHHOM S3BIKE),
CTUJIMCTHUYECKU I'PAMOTHOE, JIOIMUECKHU IIPAaBUIBHOE U3JI0KEHUE OTBETA Ha BOIIPOCHI;

*  BJIAJICHUE MHCTPYMEHTapueM y4eOHOW NUCLUIUIMHBI, yMEHHE ero 3(QQEeKTUBHO HCIIOIL30BaTh B
MOCTAHOBKE M PEIICHUH HAyYHBIX M MPO(PECCHOHANBHBIX 3a1a4;

*  CHOCOOHOCTH CaMOCTOSATEIBHO M TBOPUYECKH peEIIaTh CIOKHBIE MpoOseMbl B HECTaHIApTHOM
CUTyalud B paMKax Y4eOHOW MporpamMmbl, IOJHOE YCBOCHHE OCHOBHOW U JIOMOJHU "TEIbHOU
JTUTEpaTypbl, PEKOMEHI0BAaHHON Y4eOHO! POTrpaMMO TUCIIUITITHEI;

*  YMEHUE OpPUEHTUPOBATbCS B OCHOBHBIX TEOPHUSAX, KOHLENUUAX U HAIPABICHUAX IO U3ydaeMOU
JTUCIUIUIMHE U 1aBaTh UM KPUTHUYECKYIO OLIEHKY;

*  caMOCTOsTENbHas padoTa Ha MPAKTUYECKHX, JaOOpaTOPHBIX 3aHITHUAX, TBOPUECKOE y4yacTHE B
IPYIIOBBIX 00CYKICHUAX, BBICOKUI YPOBEHb KYJIBTYphl HCIIOTHEHHS 3aJaHuUil.

8 6amnoB — (IIOUYTU OTIIMYHO):

* CHCTEMaTHU3UpPOBAaHHbIE, NNIyOOKHE M IOJIHBIC 3HAHUS 110 BCEM IMOCTABJIEHHBIM BOIIPOCaM B 00beMe
y4eOHON MpOrpaMMel;

*  HCHOJb30BaHUE HAYYHOHM TEPMHUHOJIOTHMH, CTHIIMCTUYECKH TIPaMOTHOE, JIOTMYECKH NPaBUIBHOE
M3JI0’KEHHE OTBETAa HA BOIIPOCHI, yMEHHE JIeIaTh 000CHOBAaHHbIE BBIBOJIBI;

* BIAJICHUE MHCTPYMEHTapueM y4eOHOH AMCIMIUIMHBI (METOJaMU KOMIUIEKCHOTO aHAJIN3a, TEXHUKON
WH(POPMALIMOHHBIX TEXHOJIOTHH), YMEHHE €ro HCIOJIb30BaTh B MOCTAHOBKE M PEUICHUU HAyYHBIX U
poQecCHOHANBHBIX 33/a4; CIIOCOOHOCTh CaMOCTOSTENIBHO peIIaTh CIIOXKHBIE MPOOJIeMbI B paMKax
y4eOHON MPOrpaMMel;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, PEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

* yMEHHE OPHEHTUPOBATHCS B OCHOBHBIX TEOPHUSAX, KOHLEMLUSIX M HAMPABICHUAX MO H3Y4aeMOU
JUCLMIUIMHE W JaBaTh UM KPUTHYECKYIO OLIEHKY C IO3ULUI TrocydapCTBEHHOH wuieoioruu (1o
JUCHUTUTMHAM COLUAIbHO-TYMaHUTAPHOTO LIKKJIA);

* aKTHBHAs CaMOCTOsTENIbHAs paboTa Ha MPAKTUYECKHX, J1a00PATOPHBIX 3aHATHUSIX, CHCTEMATHUIECKOE
ydacTue B IPYIIOBBIX 00CYXKJICHUSAX, BBICOKUH YPOBEHb KYJIBTYphl HCIIOTHEHUS 3aaHuil.

7 6annos — (OYEHb XOPOILLO):

* CHUCTEMaTHU3UPOBAHHbIC, NTyOOKHE U MOTHBIE 3HAHMUS 110 BCEM pa3zieiaM yueOHOM MporpaMmel;

¢ MCIIOJIB30BaHUC HaquOﬁ TCPMHUHOJIOTUU (B TOM YUCJIC HAa UHOCTPAHHOM SIBBIKC), JJMHI'BUCTUYCCKHU U
JIOTUYCCKHU IMPABUJIIBHOC U3JIOKCHUEC OTBCTA HAa BOIIPOCHI, YMCHHUC [1CJIATh 000CHOBaHHEIC BBIBOJbI,



* BJAJCHHE MHCTPYMEHTapHeM y4eOHOW IUCHUIUIMHBI, YMEHHE €ro HMCIOJIb30BaTh B IOCTAHOBKE U
pEIIEHUH HAay4YHbIX U MPO(eCCHOHANBHBIX 3a1ay;

*  YCBOCHHE OCHOBHOW W JIOTIOJHUTEJIBHOW JUTEPaTyphl, pEKOMEHIOBAHHON y4eOHOH NpOrpaMMoit
JUCLUIUIMHBL,

® YMEHUE OPUCHTUPOBATHCA B OCHOBHBIX TCOPUAX, KOHLCHIMUAX W HAIPABJICHHUAX I10 HSy‘IaeMOﬁ
AUCHUIUIMHEC U JaBaTbhb UM KPUTHUYCCKYHO OLICHKY,

*  caMocTOsiTeNbHas paboTa Ha MPAKTHYECKUX, JIAOOPATOPHBIX 3aHATHSX, Y4acTHE B TPYNIIOBBIX
00CY’KIEHUSX, BBICOKUI yPOBEHb KYJIbTYPbI HCIIOJIHEHHS 33/1aHHH.

6 6autoB — (XOPOILO):

* JIOCTaTOYHO IOJHbIE U CHCTEMAaTU3NPOBAHHBIC 3HAHUS B 00beMe yueOHO! MporpaMMBl;

*  HCIOJIb30BaHUE HEOOXOIUMOH HAay4YHOW TEPMHMHOJOIMH, CTHJIMCTUYECKH I'DPAaMOTHOE, JOTHYECKU
MPaBUIILHOE U3JIOKEHUE OTBETA Ha BOIPOCH], YMEHHE AeNaTh 000CHOBAaHHBIE BHIBOJBL;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U MPo(ecCHOHANBHBIX 3a[a4; CIIOCOOHOCTh CaMOCTOSATEIEHO MPUMEHSTh TUIIOBBIE PEIICHUS
B paMKax y4eOHOW MpOrpaMMel;

* YCBOCHHE OCHOBHOU JINTEPATYPbI, PEKOMEHJOBAHHOW yUeOHOM MpOrpaMMON JTUCITUTUTNHBL

*  yMEHHE OpPHEHTHPOBAThCA B 0A30BBIX TEOPHSX, KOHIEMUUSAX M HANpaBICHUSAX MO H3ydaeMOi
JUCUMIUIMHE W JaBaTh MM CPaBHHUTEJIbHYIO OLICHKY; AaKTHBHAas CaMOCTOsTElIbHas pabora Ha
MPaKTHYECKUX, J1a0OPAaTOPHBIX 3aHATUAX, IMEPUOAMYECKOE YYaCTHE B TPYHIOBBIX OOCYKACHUSX,
BBICOKHUH YPOBEHB KYJIBTYPbI HCIIOTHEHUS 3aJaHUH.

5 6amnoB — (IIOYTHU XOPOILO):
* JIOCTaTOYHBIC 3HAHHA B 00beMe Y4EOHOH MPOTrpaMMBL;

° HCITIOJIB30BaHHEC Hay‘IHOI\/’I TCPMUHOJIOTUH, CTUWIUCTUUYCCKU TI'PaMOTHOC, JIOTUYCCKH IPABUIIBHOC
H3JIOKCHUC OTBETA Ha BOIIPOCHI, YMCHUC 1€J1aTh BbIBOADI,

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
y4eOHBIX U TPOEeCCHOHAIBHBIX 33/1a4;

* CHOCOOHOCTh CAMOCTOSTCIIHLHO IMPUMCHATH TUIIOBLIC PCHICHHUA B paMKax yqe6H0171 porpamMmmai;
®* YCBOCHHUC OCHOBHOH JINTCPATyphl, pCKOMeHI[OBaHHOﬁ y‘le6H0ﬁ HpOl”paMMOfI JUCHUITIIINHBI,

° YMCHHUC OPHUCHTHUPOBATLCA B 0a30BBIX TCOpUAX, KOHLCIIIUAX W HAIPABJICHHUAX I10 I/IBY‘IaeMOﬁ
AUCHUIUIMHE U JaBaTb UM CPABHUTECJIIbHYIO OLICHKY;,

*  camocTosTenbHas padoTa Ha MPAKTHUECKUX, JaOOPAaTOPHBIX 3aHATHAX, y4acTHE B TPYyIMIIOBBIX
00CYXIIEHUSIX, BBICOKHI YPOBEHb KYJIBTYpPhl HCIIOJTHEHUS 3adaHUH.

4 6amna — (YOBJIETBOPUTEJIBHO), 3AYTEHO:

* JIOCTaTO4YHBIN 00BEM 3HAHUU B paMKax 00pa30BaTeIbHOIO CTAHAAPTA;

* YCBOCHHME OCHOBHOM JIUTEPATYPbl, PEKOMEHJOBAaHHOW y4eOHOM MpOrpaMMON AUCIUIINHBL

*  HCMOJNB30BAHME HAYYHOW TEPMHUHOJIOTHH, CTHIMCTHYECKOE M JIOTMYECKOE M3JIOKEHHE OTBETa Ha
BOIIPOCHI, YMEHHE JIeTIaTh BHIBOABI O€3 CYIIECTBEHHBIX OIINOOK;

*  BIAJICHUE HMHCTPyMEHTapHeM y4eOHON IMCIUIIMHBL, YMEHHE €ro HCIOJb30BaTh B PEIICHUU
CTaHJAPTHBIX (TUIOBBIX) 3a/1a4;

* YMEHHE 0] pPyKOBOACTBOM IpENoJaBaTelis peuarb CTaHJapTHbIE (TUIIOBBIE) 3a/1a4H;

*  yYMEHHE OpPHUEHTUPOBATHCS B OCHOBHBIX TEOPHSX, KOHLEMIMAX M HANpPaBICHUAX IO H3y4acMOH
JUCLUIUIMHE U JaBaTh UM OLICHKY;

. paboTa mOA PYKOBOJACTBOM IIPENOAABaTelsl HAa IPAKTUYECKHUX, JaOOpPaTOPHBIX 3aHATHAX,
JOITyCTUMBINA YPOBEHB KYJIBTYPbI UCTIOIHEHHS 3aJaHHH.

3 6amra — (HEYIOBJIETBOPUTEJIBHO), HE3BAYTEHO:

* HEJO0CTAaTOYHO TMOJHBIA 00hEM 3HAHUH B paMKax 00pa30BaTeILHOTO CTaHIApPTa;

* 3HaHWE YaCTH OCHOBHOMW JIUTEPATyphl, PEKOMEHIOBAHHOW y4eOHOM MPOTrpaMMON JUCIIUILTAHEL,

*  HCHOJb30BAHUE HAyYHOU TEPMUHOJIOTHHU, HU3JIOXKEHUE OTBETA HA BOMNPOCHl C CYUIECTBEHHBIMU
JIMHTBUCTHYECKUMHM M JIOTHYECKUMH OLITHOKAMH;

. cnaboe BIAJICHUE WHCTPYMEHTapueM YYeOHOW IUCIUIUIMHBI, HEKOMIIETEHTHOCTh B PEIICHUH
CTaHAAPTHBIX (TUITOBBIX) 3a/1a4;

*  HEYMCHHUE OPHUEHTUPOBATHCS B OCHOBHBIX TEOPHUAX, KOHIEMUMUSAX W HAMpPaBICHUSAX H3ydaeMoOul
JUCIUTIINHEL,

* TACCHBHOCTh Ha MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhI UCTIOTHEHUS
3aIaHUH.

2 6amra — (HEYIOBJIETBOPUTEJILHO):

° (I)paFMeHTapHLIe 3HAHUA B paMKax 06pa30BaTean0r0 CTaHdapTa,



. 3HAaHUSl OTHENBHBIX JINTEPATYPHBIX HCTOYHHKOB, PEKOMEHIIOBAaHHBIX YYEeOHOH mporpaMmmoi
JIHCIHILINHDI,

. HEYMEHHE WCIIONh30BaTh HAYYHYI0 TEPMHUHOJIOTHIO JUCIUIUIMHEI, HAJIWYUE B OTBETE TI'PYOBIX
CTUIHUCTUYECKUX U JIOTHYECKUX OLINOOK;

* TACCHBHOCTh HA MPAKTUYECKUX U JIAOOPATOPHBIX 3aHATHUSAX, HU3KHI YPOBEHb KYJIBTYPhl UCTIOTHEHUS
3aJIaHMUH.

1 6amt — (HEYIOBJIETBOPUTEJIBHO):

* OTCYTCTBUE 3HAHUU M KOMIICTCHIINIA B paMKaX 00pa30BaTeIbHOTO CTAHIAPTa WU OTKa3 OT OTBETA.

5. MeTonuueckne MaTepuasbl, onpeaesonue Npoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(Wy1M) oNbITA AESITEILHOCTH

IMpu mpoBeneHMM 3K3aMeHa oOydaroniemycs npegocrtaBisercs 30 MUHYT Ha ToArotoBky. Ompoc
o0yuaroIerocs mo OWJIeTy He JO/DKCH MPEBBINIATh JBYX aCTPOHOMHYECKHX YacOB B YCTHOW W (WJIN)
MMCEMEHHOU (opme.



