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

YTBEPXKJAEHO
JupexTop HHCTUTYTA HAHO-, 0KO-,
HH(POPMALMOHHBIX, KOTHUTHBHBIX
U COLMOTYMAHUTAPHBIX HAYK U
TEXHOJI0T Uil

II.A. ®opm

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

N0 TUCHMILJIMHE: OO0was Qusmka: onTHKa

10 HAMPABJIEHUIO: [MpuknagHpie MaTemMaTHKa U Qpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SICPHBIX TPOLIECCOB M TEXHOJIOTHI
®dusrex-1IKoia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONorui nM. 1.B.
Kypuatosa
kadenpa Qu3nKu 1 GU3NIECKOTO MaTePUATOBEICHUS

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMbI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

AynutopHbIX 4acoB: 60 Bcero, B TOM 4HCIIE:
nexuuu: 30 gac.
cemuHapsl: 30 gac.
nabopatopusie 3ansaTus: 0 gac.

CamocrositensHas padora: 45 yac.
[TonroroBka k 3x3ameny: 30 yac.
Bcero gacos: 135, Bcero 3a4. ex.: 3

KonuecTBo KOHTPOJIBHBIX pa0oT, 3a1aHui: 2

[Iporpammy cocrtaBui: M.I. CutHuKOB, KaHA. (U3.-MaT. HAyK, TOLEHT

[Iporpamma obcyxneHa Ha 3aceannu Kadenpbl Pu3nku 1 Guzndeckoro MatepuanoseneHus 19.03.2020



AHHOTANMA
Lenp0 MUCIUTIINHBI SBISETCS OCBOSHUE CTYACHTaMH 0a30BBIX 3HAHWI B 00ACTH ONTUYECKUX SIBICHUN IS
JAJIbHEHINEro M3y4eHUsl JIPYTHX pa3ieloB (M3MKH W YIIyOJICHHOTO u3ydeHHsl (DyHIaMEHTaJbHBIX OCHOB
onTUKU. B Kypce paccMaTpUBaIOTCs KIIFOUEBBIC MOHITUSL U METOJIbl TEOMETPUUECKON U BOJIHOBOU ONTHUKU KaK
yacTu Kypca obmieli puszuku. CHavyana paccMaTpUBAIOTCS JIEMEHTHI TEOMETPUIECKON ONTHKU U (POTOMETPUH,
MOCJIE YETrO BBOASITCS. OCHOBHBIE BEJIUUUHBI, MOHATHS U MOCTYJAThl BOTHOBOU ONTHKHU.

1. leau u 3apauu

Meap AUCUMNIMHBI
- OCBOCHUE CTYJIEHTaMH ()U3UKHU BOJTHOBBIX SIBJICHUU U OTITHKH.

33)13‘11/[ JAUCHUIIINHBI
- 3HAKOMCTBO C 0a30BEIMU OKCIICPUMCHTAJIbHBIMU (baKTaMI/I B 00J1aCTH BOJIHOBBIX SIBICHUH U OIITUKH,
- YCBOCHUC OCHOBHBIX KOHHGHL[I/Iﬁ, BBIIBUHYTBIX JIS1 OITMCAHUS BOJITHOBBIX HBHCHI/Iﬁ;
- OBJIAICHUC MATCMATUYCCKUMHU MCTOAAMHU, ITO3BOJIAIOIINMHU PCUIATh BOJIHOBBIC YPABHCHUS
- pCmICHUC 3a/ia4, OXBATBIBAOIINX OCHOBHBIC ITPUIIOKCHUA (1)I/IBI/IKI/I BOJIH U OIITHKH.

2. Ilepeyens opMupyeMBbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronmx KOMHGTGHL[I/Iﬁi

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

OIIK-2.1 Criocoben MIPUMEHSATh COBPEMEHHEBIE
BBIYMCIIMTEIBHYIO TEXHUKY WM CEpBUCHI ceTH VHTepHeT B
OTIK-2 Crioco6eH HCTob30BaTh COBpeMeHHble |00IacTH (cdepe) IpopecCHOHAIBHO JETeIbHOCTH
WH(POPMALIMOHHBIE TEXHOJIOTHH U OIIK-2.2 3naer u yMeeT TPUMEHATH YHCIIEHHBIC
IPOTrpaMMHBIE CPEACTBA [IPU PEIICHHUH 33/1a4  |MareMaTHYeCKUEe METOAbl M NPUKIATHOE IPOTpaMMHOE
npo(eCcCUOHAIBHOMI esSTeNbHOCTH, coONoast |o0ecrieueHre  [uis  pelIeHus  Hay4yHbIX  3a7a4 B
TpeboBaHMs NH(POPMALIMOHHON 0€30MaCHOCTH  |MpOogeCCHOHANIBHON 00acTh

OIIK-2.3 3naer ocHOBHbIE TpeOOBaHUS MHPOPMALMOHHOU

0e30MmacHOCTH

OIIK-5.1 CnocobeH pemarh TOCTaBICHHbIC 3a/1a4d B
OITK-5 CriocoGeH yyacTBOBATh B IIpoBeieHnn | 00/1acTH TEOPETHUECKUX u IKCIIEPUMEHTAIBHBIX
(dyHIaMEHTANBHBIX U IPUKJIATHBIX HMCCIIC/JOBAHUM 1 PaspaboToK

UCCIIEAOBAaHUM U pa3paboTok, camocTositensHo |OIIK-5.2 Obnamaer cmocoOHOCTBIO K OCBOEHHIO HOBBIX
OCBaMBaTh HOBbIE TEOPETUYECKHE, B TOM YHCIIE, |3HAHUI Ha OCHOBE M3y4YEHHUs JUTEpaTyphl, HAy4YHbIX CTaTeil

MaTeMaTH4YeCKUEe METOAbI UCCIICIOBAaHUN, U U JpYruX UCTOYHUKOB

paboTarh Ha COBPEMEHHOM IKCIEPUMEHTANBHON [OTK-5.3 CrocoGeH K npoeCCUOHANBHON JKCIUTyaTaIuu

HayYHO-HCCIICI0BATENbCKOM, COBPEMEHHOM AKCTIEPUMEHTAIBHOMN

HU3MEPUTCIIbHO-aHAJIUTUICCKOU U Hay‘IHO-I/ICCHe,Z[OBaTEHLCKOI\/'I

TEXHOJIOTMYECKOi anmaparype (M3MepHuTEeTHEHO-aHATUTHYECKON u TEXHOJOTHIECKOH )
anmnaparypsl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 AUCHMILINHE (MOLYJII0)
B pesynbrare 0cBOEHHS AUCLUIIMHBI 00y4aIOIINeCs JOIKHbI
3HAThb!

- YUCJICHHBIE MOPAIKN BEJINYHH, XaPAKTEPU3YIOLIHE ONITUYCCKUE SBJICHHUS,;
- OCHOBBI I€OMETPUYECKOI ONTUKH;
- spnenus qudpakunu Openens u @payHrodepa;
- I(ppaKIMOHHBIN Mpeaen pa3pelleHHs ONTHYECKUX U CIEKTPaIbHBIX TIPHOOPOB;
- IOHSATHE IPOCTPAHCTBEHHOM U BPEMEHHON KOI€PEHTHOCTH;
- IPOCTPaHCTBEHHOE NpeoOpazoBaHe Pypbe B ONTHUKE;
- OCHOBHBIE ITPUHLUIIBI TOJIOrpaduy;
- KJIACCUUYECKYI0 TEOPUIO AUCIIEPCUY;
- OHATHSA (Aa30BON U TPYNIIOBON CKOPOCTH;
- (hopMyiy ISl TOKA3aTessl IPEIOMIICHHUS BEeLIECTBA B PEHTIEHOBCKOM JMama30He CIEeKTPa;
- BJIEMEHTapHbIE OCHOBBI KPUCTAJUIOOII THKH.
YMETh!




- abcTparupoBaTbcs OT HECYIIECTBEHHOIO IPU MOJCIMPOBAHUH PEAIbHBIX (PU3UUECKUX CUTYAIHi;
- JIeJ1aTh [IpaBUJIbHBIE BBIBOJIbI U3 COIIOCTABIEHMS PE3YJIBTATOB TEOPUU U IKCIIEPUMEHTA;
- HaXOOUTh Oe3pa3MepHbIE MapaMeTphl, ONPEACISIONINE H3y4aeMOe SIBICHUE;
- IPOU3BOIUTH YUCIIEHHBIE OLEHKU T10 IOPSIIKY BEIUYHHBL;
- JIeJIaTh Ka4eCTBEHHBIC BBIBOJIBI ITPH MEPEXOJE K MPEIebHBIM YCIOBHAM B U3yYaeMbIX IpobieMax;
- 00ecreunTh JOCTOBEPHOCTH MOMyYaeMBbIX PE3YJIbTaTOB;
- BUJECTh B TEXHUYECKHX 3aa4ax (pU3nueckoe coaeprkaHue.
BIIAJIETh:

- METO/IaMH1 pelIeHUs] QU3MYECKHUX 3a1a4 MO IEKTPOANHAMHUKE;
- HaBBIKAMH CaMOCTOSITEIEHOU paboThI B Taboparopun, oudiaunoreke u MaTepHere;
- HaBBIKAMH OCBOCHUS OO0JBIIOT0 00beMa HHPOPMAIINH.

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

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

TpymoeMKOCTb 10 BHJAM Y4eOHBIX 3aHATHH, BKIIIOUAs
CaMOCTOATENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlexkimn | CemuHapsl JIaGopat. paboThI Camocr.
P pat-p pabora
1 l'eomeTrpuueckas onrtuka. 6 6 6
2 Tonorpaduwst. 4 4 12
3 Hudpakuus Opaynrodepa. 4 6 8
4 Hudpakuus Openens. 4 4 3
5 WuTepdepenius BoiH. 6 4 8
6 CriekTpanbHble TPUOOPHI. 6 6 8
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)
Cemecrtp: 4 (Becennuit)
1. l'eomeTpuueckas ONTHKA.

BonHOBOE ypaBHeHUE Kak cieacTBue ypaBHeHUd Makcsesuia. [TocKue 3JIeKTpOMarHUTHBIE BOJIHBI.
3aKkoHbl OTpaxkeHus1 U npenomiieHus. llpenomiienue cBeta Ha cepuueckol MOBEPXHOCTH paszzaesa
IBYyX JAWdIEKTpuueckux cpen. IlapakcumanbHoe mnpubmkeHne. ToHKas M TOJICTast JIMH3BIL.
Ontuyeckue npuOOPBL: JyIa, TENECKOI, MHUKpockor. CBETOBOH NOTOK, cHja CBETa, SPKOCTh,
CBETUMOCTb, OCBCIIEHHOCTb.

2. Tonorpaduwst.




BosiHOBOE mone Kak Cyneprosuuusi IUIOCKMX BOJH pa3HBIX HalpaBlIeHUH (IPOCTPaHCTBEHHOE
¢dypbe--paznoxenue). [IpocTpaHcTBeHHas YacToTa, NMPOCTPAHCTBEHHBIH criekTp. [udpakums Ha
CHUHYCOMJIANILHBIX penieTkax. Teopuss A0OGe (HOpMHUpPOBaHUS ONTHYECKOTO M300pakeHUs (MIPHHIIUI
IBOMHON auppakuuu). SIBneHne camopenpoaykKuuu. MeTonsl HaOMroAeHUs (Ha30BBIX CTPYKTYP:
Metox TEMHOro mois W Mmerox ¢asoBoro koHTpacra. [IpexcraBneHue o (ypbe-CHEKTPOCKOIHUH.
[Mpuamuner ronorpaduu. Tonorpamma [abopa. ['omorpamma ¢ HaKJIOHHBIM OIOPHBIM ITYYKOM.
JleiicTBUTENbHBIE W MHUMBIE M300paxeHus. Pa3pemiatomas criocoOHOCTh Tonorpamm. [loHsTue 00
00BEMHBIX roorpammax JleHucroka.

3. Mudpaxuus Opaynrodepa.

Kputepuii nogobust nudpakunonseix 3aaad. BonnoBoii mapamerp u umcio Ppenens. Paznuuune
Mexny audpaknumedi ®Dpenenss w  audpaxnueir  Dpaynrodepa. [paHUIBI NPUMEHUMOCTH
reomerpuueckoid ontuku. dudpaknus dpayHrodpepa Ha KpyrioMm oTBepcTud M Ha wmenu. [lone B
(hoKabHON TUIOCKOCTH TMH3BL. J(ndpakmoHHbIN Tipeien pa3peieHns TeIeCKona i MUKPOCKOTIA.

4. Nudpaxkius Openens.

[Tpunuun Itoiirenca—®penens. ['pannunsie ycnosus Kupxroga. JudpakiunoHnsie 3a1a4m ¢ 0CEBOU
cummerpueit. Criupans @penenst u 30061 @peHens. 30HHbIE UTACTUHKY. JIMH3a Kak TUPaKIIMOHHBIN
npudop. Audpakuus Openens Ha mienu. 3ousl Llycrepa. UaTerpanst @penens. Cnupans Kophro.

5. UnTepdepennus BoIH.

[Tnockue u cepuueckue MOHOXpOMaTHu4ecKHe 3JIEKTPOMarHUTHbIE BOJIHBI.
KBasumoHOXpoMaTHyecKue BOJIHBI -- BOJTHOBBIE MakeThl. [|JInHA MPOCTPaHCTBEHHON KOTEPEHTHOCTHU
W BpeMsl KOT€PEHTHOCTH KBa3MMOHOXpOMaTHueckoil BONHBI. COOTHOIIEHHE HEONpeAeEéHHOCTEMN
"qactota-spems". Crarucrtudeckas mnpupona "oObluHOro" CcBera. Jlazeppl Kak HMCTOYHHMKH
KOT€PEHTHOTO CBETOBOrO0 u3dydeHus. IlpuHmmn cymepmosunuu ©W - MHTEP(EPEHIMsT  BOJH.
UnTepdepeHunonnbie ONBITHL U cXeMbl. MHTepdepeHnus: MOHOXPOMaTHYECKUX BOJH, MIMPUHA
uHTep(EepeHIMOHHbIX Tooc. VHTepdepeHIus KBa3sMMOHOXPOMAaTHYECKUX BOJIH: BPEMEHHAs
KOTEPEHTHOCTh W BHUIHOCTh HHTEP(PEPEHIHOHHBIX MOJ0C. MakcumallbHasi pa3HOCTh XOAa B
UHTEP(EPEHIIMOHHBIX OMNBITaX C KBa3MMOHOXPOMAaTHYECKMMHU BOJHaMH. MHTepdepeHInoHHbIE
SIBIICHUSI IS BOJIH, MCITyCKaeMbIX MPOTHKEHHBIMU HCTOYHUKAMU: TPOCTPAHCTBEHHAs KOTEPEHTHOCTh
W BUJIHOCTH nHTepdepeHnnonnbx nonoc. "[lupuna” ("paauyc') npocTpaHCTBEHHON KOTEPEHTHOCTH.

6. CriekTpanbHble TPUOOPHI.

Hudpakumonnass  pemerka, uHTeppepomerp  DPabpu—Ilepo, mpmsma.  XapaKTEpUCTHKU
CIIEKTPAJbHBIX MPHOOPOB: pa3peliaroiias CIIOCOOHOCTh, 007aCTh JHCIEpCUH. JuppaKIMOHHbIH
npezfen paspelleHHus CHEeKTpalbHbIX NpuOopoB. Jlnpakuuss PpEeHTIeHOBCKUX BOJH, YCJIOBHUE
Bparra--Bynsda.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HE00XOXMMOM AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

yueOHas ayIuTOpHsl, OCHAIEHHAs! MYJIbTUMEIHAIPOESKTOPOM U SKPAHOM.
6.IlepeyeHnb pekoMeHyeMOIi TUTEPATYPbI

OcHoBHas nuTeparypa
1. Konebanwus u BoiHbI. BBeneHue B akycTuky, paguodusuky u ontuky [Tekcr] : yueb. mocodue aiist
By3oB / I. C. l'openuk ; mon pea. C. M. PeiroBa .— 3-e uzn. — M. : @usmariut, 2007 .— 656 c.
2. OcHoBol pusuku [Teker] : Kype obmieit ¢pusukn : B 2 T. T. 1. Mexanuka, SIeKTpHYECTBO U
maraetusM. Konebanus u Bomusl, BoaHoBas ontuka / A. C. Kunrcemn, I. P. Jlokmun, O. A. OJIbX0B ;
non pen. A. C. Kunarcena .— 2-e u3z., ucnp. — M. : ®uzmariut, 2007 .— 704 c.
3. O6mwit kype ¢puzuku [Texer] : B 5 1. T. 4 : OnTrka : yue6. nocodue ans ByzoB / JI. B. CuByxun .—
3-e u3n., crepeorun. — M. : @uzmatnut, 2002, 2005, 2006 .— 792 c.



®onp nuteparypsl Kadeaps

4. Kozen C.M., Jleiiman B.I"., Jlokmwus I.P., OBunnkun B.A., [Ipyt 3.B. C60opHUK 3a/1a4 110 0011IEMY
Kypey ¢usuxu. Yacts 2. DnexrpudectBo 1 Maruetusm. Onrtuka. / [log pen. B.A. OBunnkuHa. -
Mocksa, U3n-80 MOTU, 2000.

JlomonHuTenpHAas IUTEparypa
1. BomroBble nporieccel : OcHoBHBIE 3akoHbI [ TekcT] : yue6. mocobue nns By3os / U. E. UponoB .— 5-¢
3., uctp. — M. : BUHOM. JIa6. 3nanwuii, 2010, 2013 .— 263 c.
2. Onruka [Teker] : yue6. mocobue mis ¢us. crert. By30B / I. C. JlanncOepr .— 6-€ u3[I., CTepeoTHIL.
— M. : ®usmamiut, 2003 , 2006, 2010 .— 848 c.
3. 3agaun o obmeit puzuke [Tekc] : yued. mocobue mist By3os / U. E. Upogos .— 9-e uzg. — M. :
BMHOM. JI1a0. 3nanmii, 2012 .— 431 c.

®onp auTeparypsl Kadeaps

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

1. http://www.compadre.org/quantum/search/search.cfm?GS=228&b=1
2. http://www.scholarpedia.org/article/Encyclopedia_of physics

8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIA, HCIIOJIb3yeMbIX NPH OCYLIECTBJICHUU 00pa30BaTeJIbHOI0
npouecca o JHCUUIIMHE (MOIYJII0), BKJIIOYAs NepeyeHb He00X0AUMOro NpOrpaMMHOro odecnedyeHnst
¥ MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)

Ha nexiuoHHbBIX 3aHATHAX JEMOHCTPUPYIOTCS MIPE3ESHTAIIUH C IIOMOIIBI0 MYJIBTHMETUHHBIX
TEXHOJIOTHH.

B mporecce camMocTosTeNnsHON padoThl 00yJaOIUecs MOTYT UCIIOIb30BaTh MPOTPaMMHBIE CPE/ICTBA
MATLAB, Mathcad, WolframMathematica.

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

Jlis ycIenHoro 0CBOGHUE Kypca OT CTy[eHTa TpeOyeTcsi 00JbIIoi 00beM CaMOCTOATENbHON paboThl,
KOTOpPBI BKJIIOYaeT YTEHHE W KOHCIIEKTUPOBAHHE PEKOMEHIOBAHHOM JINTEpaTypbl, NPOpabOTKY
yueOHOro marepuaina (Mo KOHCHEKTaM JICKIWH, y4eOHOW M HayyHOW JHUTeparype), pelieHHe 3ajaad,
[Ipe/UlaraéMbIX CTyIEHTaM Ha JIEKLUAX M IPAaKTUYECKUX 3aHATUAX, — HNOATOTOBKY K IIPOBEPOUYHBIM
MeponpuaTusaM. [lokazareneM BnageHNs MaTepUaIoOM CIIY>)KMT YMEHHE PEIIATh 33[a4H, a TAK)KE YMEHHE
W3JIOKUTh TEOPETHUECKUH Marepuan auciuiuinHbel. [lpum pemeHnn 3amadn HEOOXOANMO yMeETb
MOCTPOUTH MOJENb, BBIOpaTh pa3yMHbIC MPUOIMKEHUS, BHIOpaTh YOOOHYIO CHUCTEMY KOOpDAHMHAT U
UCTIONB30BaTh YAOOHbIE O00O03HA4YEeHUS. 3HAYMTENBHO OOJErYUTh PpEIICHHE 3aJadl MOKET XOPOILIO
BBINIOJTHEHHBIA YEPTEXkK, €CIU OH COOTBETCTBYET YCIOBHIO 33Jadd. B Hayasie 3aHATHSA, NMPOBOAUTCS
KOPOTKHH TecT N0 Marepuainy NpOIISAIUX 3aHATHH B MNUChbMEHHOW (opme. OO0s3aTenbHBIM
TpeOOBaHMEM SIBIISICTCSI BBINOJHEHUE JOMAIIHUX PabOT, KOTOphle O(OPMISIIOTCS B CIIEHUAIBHO
OTBEAEHHOM Ui 3TOr0 TETpPaaud M CUCTEMATUYECKU CHAIOTCS Ha IIPOBEpKy. B TedueHue cemecTtpa
MPOBOJSITCS IBE€ KOHTPOJIbHBIE paOOTHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

10 HAMPABJIEHUIO: [puknagHpie MaTemMaTHKa U Gpu3nka

npo¢uIb NOArOTOBKH: CynepKoMIBIOTEPHOE MOJICIMPOBAHUE SCPHBIX TPOLIECCOB M TEXHOIOTHI
®dusrex-1Koia MPUPOAOTON00HbIX, IIa3MEHHBIX U SICPHBIX TeXHONIorui uM. 1.B.
Kypuatosa
kadeapa Qu3NKu 1 GU3HNIECKOTO MaTePUATOBEICHUS

Kypc: 2

KBaJIMpUKALUS: GakanaBp

CemecTp, (hopMBI POMEKYTOUHOM arTecTanuu: 4 (BECCHHHI) - DK3aMEH

Pa3zpatGoTunk: M.I'. CutHukoB, KaHA. GU3.-MaT. HAyK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-2 CriocobeH ucrnonbp30BaTh COBPEMEHHbBIE
MH()OPMALMOHHBIE TEXHOJIOTUHU U
MPOrpaMMHBIE CPEACTBA MIPU PEIICHUHN 33134
poheCCUOHATBHOM JIeTENILHOCTH, COOTIOnas
TpeboBaHUg MHOOPMAITMOHHOW OE30TIaCHOCTH

OIIK-2.1 Criocoben MIPUMEHSTh COBPEMEHHBIE
BBIYHMCIIMTEIEHYIO TEXHHKY M CEpBUCHI ceTH MHTepHET B
obnactu (cdepe) npodeccnoHanbHON AEITETBHOCTH

OIIK-2.2 3HaeT W yMeeT MPUMEHITb YHCICHHBIC
MaTeMaTHYeCcKue METOAbl U IPUKIAJHOE IPOrpaMMHOE
o0ecrieyeHne Al pelIEHHs  HAyYHBIX  3aJad B

npodeccuoHaIbHON 00nacTu

OIIK-2.3 3Haer ocHOBHbIE TpeOOBaHUS WHPOPMAIMOHHON
0e30MacHOCTH

OIIK-5 CriocobeH yuacTBOBaTh B IPOBEICHUH
(yHIaMEHTANbHBIX U MIPUKIATHBIX
HCCIIeOBAaHUN U pa3pabOTOK, CAMOCTOSTEIEHO
OCBaMBaTh HOBBIE TEOPETUUECKHE, B TOM YHUCIIE,
MaTeMaTHYECKUE METO/Ibl UCCIEI0BAaHUMN, U
paborars Ha COBPEMEHHOM SKCIIEPUMEHTATBHON
HAay4HO-UCCIIEI0BaTEIbCKOM,
WU3MEPHUTENbHO-aHATUTUYECKOHN 1
TEXHOJIOTUUECKON anmnaparype

OIIK-5.1 CnocobeH pemarb NOCTaBICHHBIE 33Ja4d B
obnactu TEOPETUYECKUX I/I IKCIIEPUMEHTATBHBIX
UCCIIeJOBAaHUI U Pa3paboToK

OIIK-5.2 OO0OmnamaerT CIIOCOOHOCTHIO K OCBOEHHIO HOBBIX
3HAHWUU HA OCHOBE M3YUYCHHS JIMTEPATYPHI, HAYYHBIX CTaTeh
U IPyTUX UCTOYHUKOB

OIIK-5.3 Cnocober k mpoecCHOHANBHOW 3KCILTyaTalluu

COBPEMEHHOMN 3KCIIEPUMEHTAIbHOMN
HAy4HO-HCCIIEA0BATEIbCKON
(M3MEpUTENHHO-aHATUTHYECKOH M TEXHOJOTHYECKOH)

anmaparypsl

2. Iloka3are i OLleHUBAHUS KOMIIeTeHITHHA

B PE3IYIBTATC U3YUCHU A TUCHUIIJIMHBI «061113.51 (I)I/IBI/IKaI OIITUKa» O6y‘IaIOI].[HI>inI JOJIKCH:

3HAThb:

- YUCJICHHBIC MMOPAAKU BEJINYUH, XapaAKTCPUSYIOIINEC OITHICCKUC ABJICHUS,

- OCHOBBEI FeOMeTpH‘leCKOﬁ OIITUKH,

- spnenus qudpaknuu Openens u Opaynrodepa;

- IuPaKUXOHHBIHN Mpefesl pa3pelleHus] ONTHYECKUX U CIIEKTPaIbHBIX IPUOOPOB;
- IOHSITUE IPOCTPAHCTBEHHON U BPEMEHHON KOT€PEHTHOCTH;

- IpoCTpaHCTBEHHOE NpeoOpa3oBanne Dypre B ONTHKE;

- OCHOBHbIE IPUHIIMIIBI TOTOTpaduy;
- KJIIACCHYECKYIO TEOPHUIO TUCTIEPCUU;

- IOHSTHS ()a30BOM M TPYNIIOBON CKOPOCTH;
- (hopmyiy At mokazaTens MpeJIOMIICHHSI BELIECTBA B PEHTICHOBCKOM JHAIla30HE CIEKTPa;
- 3JIEMEHTapHbIE OCHOBBI KPUCTAJUIOONITUKY.

yMeThb:

- abcTparupoBaTbcs OT HECYIIECTBEHHOIO IPH MOJCIMPOBAHUH PEAIbHBIX (PU3UUECKUX CUTYAIHH;
- JIeJ1aTh [IpaBUJIbHBIE BBIBOJIbI U3 COIIOCTABIEHMS PE3YJIBTATOB TEOPUU U IKCIIEPUMEHTA;

- HaXOOUTh Oe3pa3MepHbIE MapaMeTphl, ONPEACISIONINE H3y4aeMOe SIBICHUE;

- IPOU3BOIUTH YUCIIEHHBIE OLEHKU T10 IOPSIIKY BEJIUYHHBL;

- JIeJIaTh Ka4eCTBEHHBIC BBIBOJIBI ITPH MEPEXOJIE K MPEIeNbHBIM YCIOBHAM B U3yYaeMbIX IpobieMax;
- 00ecreunTh JOCTOBEPHOCTH MOyYaeMbIX PE3YJIbTaTOB;

- BUJCTh B TEXHUYECKHX 3aa4ax (pU3nueckoe coaeprkaHue.

BJIaJeTh:

- METO/IaMH pelIeHUs] QU3MYECKHUX 3aj1a4 MO IEKTPOANHAMHUKE;
- HaBBIKAMH CaMOCTOSITEIEHOU paboThI B Taboparopun, oudiaunoreke u MarepHere;
- HaBbIKAMH OCBOCHUS OO0JBIIOT0 00beMa HHPOPMALINH.

3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl MOATOTOBKH K TeKyIIeMy KOHTPOJII0

B nensix Tekyliero KOHTpOJIs YCIEBAEMOCTH MPENLyCMOTPEH KPaTKUH OIpOC IO TeMaM HpPEeAbLAyIIHX
3aHATHH 110 TEME MTPOLLION JIEKIIUN WM B KOHILIE 3aHATHS 110 IPOMIEHHOMN TeMe.




3. IlepeyeHb THIOBBIX KOHTPOJIBHBIX 33aHUIH, HCNOJAb3yeMbIX /A OLEHKH 3HAHWH,
YMeHHii, HABLIKOB

[TpomexxyrouHas arrectanusi mo aucuumuinHe «OOmas (u3uka: ONTHUKa» OCYIIECTBISETCS B
dopme sK3aMeHa. DK3aMeH IIPOBOJUTCS B YCTHOU (opMe.

KoHTpobHBIE BONPOCHI K IK3aMEHY:

o Ao

~

10.
11.
12.
13.
14.
15.

16.
17.

18.
19.

20.

21.

22.

23.

24.

25.

3axonbl HeroToHa. HEpLInanbHble 1 HEMHEPLMAIBLHBIE CUCTEMBI OTCUYETA.

[Tpunuun otHocuTenbHOCTH ['amwies W NPUHLOUI  OTHOCUTENBHOCTH — DWHILITEHHA.
[IpeoOpazoBanus JlopeHma. THBapuaHTHOCTH MHTEpBAJIA.

3aKOHBI COXPaHEHUs PHEPTUU U UMITYJIbCa. YIIPYTUE U HEYNIPYTUE CTOIKHOBEHHUS.
VYpaBHEHHE [BHKEHUS MATCPUAIbHOW TOYKH B PEJATHBUCTCKONM MexaHuke. Mmmynsc u
OHEPIUsl MATEPUATILHON TOYKH.

3aKOH BCEMUPHOTO TATOTEHUS U 3aKOHbI Kemepa. J[BUkeHue Tel B 10JI€ TATOTCHHUS.

3aKOH COXPAaHEHHsS MOMEHTa MMITyJbca. Y paBHEHHE MOMEHTOB. BpaieHue tBepaoro teina
BOKPYT HETIOABUKHOMN OCH.

TeueHne naeabHOMN KUIKOCTH. Y paBHEHHE HENPEPBIBHOCTU. Y paBHEHUE bepHyu.

Bsiskoe aBmxkenue xuakoctu. @opmyna Ilyaseitna. Yucno Peitnonbaca, ero dusnueckuit
CMBICIL.

Yupyrue nedopmanuu. Moayns FOnra u xosddumment Ilyaccona. DHeprust yrnpyroii
nedopManuu.

VYpaBHEHUE COCTOSIHMSI HJEAJbHOIO Ta3a, €ro OOBACHEHHE Ha OCHOBE MOJIEKYJISPHO-
KMHETUYECKOUW TEOpUU. Y paBHEHUE HEUACAIBHOIO raza Ban-nep-Baanbca.
KBasucratnueckue npouecchl. IlepBoe Hauano tepmoanHaMuku. KoinmdecTBO TEIIOTH U
paborta. BuyrpenHss sHeprusi. JHTaIbIUA.

Bropoe Hawamo tepmogunamuku. [lukn KapHo. OHTponMs M 3akoH €€ BO3pacTaHHS.
OHTpoIUs UAEaIbHOrO rasa.

TepMoarHaMHUYECKUE IOTEHIUANBI. Y CJIOBHSI PABHOBECHUS CHCTEM.

Pacnpenenenus Makcsemia u bonsimana.

TenmoeMKkoCcTb. 3aKOH PaBHOMEPHOTO DACIpPECNICHUs] SHEPIMM IO CTENEHSM CBOOOIbI.
3aBUCHUMOCTh TEINIOEMKOCTH T'a30B OT TEMIIEPATYPHI.

®dazoBsle nepexonapl. YpaBHenue Kitanelipona-Knaysuyca. /{luarpamMmmel cOCTOSHUI.
SABnenus nepeHoca: Auddy3us, TEMIONPOBOIHOCTD, BA3KOCTh. KoadduimeHnTs nepenoca B
rasax.

®nykryauuu. bpoyHoBckoe nBuxkenue. CoOoTHOIIEHHE DWHIITEHHA.

3akoH Kynona. Teopema ['aycca B quddepenumanbHoil u uHTErpansHoi popmax. Teopema
0 LIUMPKYJSIIHN JUIS JJIeKTpocTaTudeckoro nosis. [lorennnan. Ypasuenue Ilyaccona.
DIEKTPOCTaTUUECKOE T0JIE B BEIIECTBE. BekTop mossipu3anuu, dJIEKTPUUYECKas WHIAYKIMSL.
['pannunble ycnoBus g BekTopos E u D.

MarauTtHoe 1oJjie TOCTOSIHHBIX TOKOB B BakyyMe. OCHOBHbBIE ypaBHEHUSI MarHUTOCTaTUKH B
Bakyyme. 3akoH bruo-Capapa. Cuiia Ammniepa. Cuna Jlopena.

MaruutHoe mnone B BemecTBe. (OCHOBHBIE YPAaBHEHHMsS MAarHUTOCTaTUKH B BELIECTBE.
['pannuHble ycnoBus Ui BekTopos B u H.

ONEKTpOMarHuTHasE WHAYKLIUS B JBHXKYIIUXCS W HENOABMKHBIX mpoBogHukax. I/C
nHAyKuu. CaMo- 1 B3aUMOMHIYKIMA. TeopeMa B3auMHOCTH.

Cucrema ypaBHeHMII MakcBemia B MHTerpaipHoW M nud¢epennuansHoi popmax. Tok
cMenieHus. MatepuaibHble ypaBHEHUS.

3aKOH COXpPaHEHUs DHEPTUU Ul 3JIEKTpoMarHUTHOro noss. Bekrop IloiinTuHra. MMmyinsc
3JIEKTPOMArHUTHOTO TOJIS.



26.

27.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.
38.

39.
40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.
51.
52.
53.

KBazuctanuonapusie Toku. CBOOOIHBIE U BBIHYKJEHHBIE KOJ€OaHUS B JIIEKTPUUYECKHUX
nersix. SIpnenue pesoHaHca. JloOpOTHOCTH KoJeOaTeTbHOIO KOHTYpa, €€ IHEPreTU4YecKUin
CMBICIL.

CrnexkTpasibHOE  Pa3lOKEHUE  JJIEKTpUuecKuX  curHayioB.  CHekTpbl  KoyieOaHUM,
MOJIyJINPOBAHHBIX 10 aMILTUTY/E U (asze.

Onexrpudeckue ¢uykryarnuu. J[poOoBoit u TeroBoi mymbl. [Ipenen 4yBCTBHUTENBHOCTH
AIEKTPOU3MEPHUTENBHBIX IPUOOPOB.

DneKTpoMarHuTHbIE BOJHBL. BoslHOBOE ypaBHeHUE. Y paBHeHUE ['enbMrobia.
DNeKTpOMarHUTHbBIE BOJIHBI B BONHOBOAAX. Kputnyeckas yacrora. OObeMHbIE pe30HATOPBI.
IIna3zma. [Inazmennas yacrora. Ju3jaeKTpudecKasi IpOHULAEMOCTD IIa3MBbl.

Untepdepenius BonH. BpemeHnHas M mpocTpaHCTBEHHas KOrepeHTHOCTh. COOTHOLICHHE
HEOIPEIEIECHHOCTEM.

[Tpunnun I'roiirenca-Openens. 3ousl Ppenens. [Audpaknus Dpenens u Dpaynrodepa.
I'paHHLIBI TPUMEHUMOCTH IT'€OMETPUYECKOM ONTHUKH.

CnekTtpanbHbie TpuOOpHl (Mpu3Ma, JAudpPaKIMOHHAsA perieTka, uHTepdepomerp Dadpu-
Ilepo) 1 UX OCHOBHBIE XapaKTEPUCTUKH.

JudpakimoHHbIN Mpeen pa3pelieHusl ONTUYECKUX U CIIEKTpaibHbIX MpubopoB. Kpurepwii
Panes.

[TpoctpanctBenHoe Dypbe-nipeoOpazoBanue B onTuke. Judpakius Ha CHUHYCOUJAIbHBIX
pemetkax. Teopust A6Ge popMupoBaHus H300pakeHUsI.

[Tpunuuner ronorpaduu. l'omorpamma ['aGopa. ['omorpamma ¢ HaKJIOHHBIM OMOPHBIM
nydkoM. OOBEMHBIE TOJIOTPAMMBI.

BonnoBoii nmaker. ®@a3oBas u rpymnmnoBas ckopocts. @opmyina Panes. Knaccuueckas teopust
mucnepcun. HopmainbHas U aHOMasbHas TUCHIEPCHUS.

[Tonsspuzanus ceera. Yroa bprocrepa. OnTuueckue sSBICHUS B OJHOOCHBIX KpHCTaJUIaX.
Hudpakuus peHTreHoBckux nydeid. @opmyna bparra-Byneda. [lokazarens mpenomieHus
BEILECTBA JJIsl PEHTT€HOBCKUX JTyUYeH.

KBantoBas mpupona csera. Buemnuii ¢orodsddexr. YpaBuenuwe DifHmrerHa. DPPexT
KomnroHna.

CnoHTaHHOE M BBIHYXKICHHOE H3iaydeHue. MHBepcHas 3aceneHHOCTh ypoBHeW. [lpunHimn
paboThI na3zepa.

Nznydyenne abcomoTHO uepHoro tena. dopmyna Ilnanka, 3axkonsl Buna u Credana-
bonpumana.

KopnyckynspHo-BonHoBo#M nyanus3Mm. Bonnbl ne Bpoitns. Onsitel [leBuccona-/lxxepmepa u
ToMmcoHa no audpaxyu JIeKTPOHOB.

Bonnosas ¢ynkiusa. Onepatopsl KOOpAUHATHL U UMITylbca. CpeHue 3HaUYeHUS (PU3HUECKUX
BeaM4nH. COOTHOLIEHHE HEOIPENEICHHOCTH Ul KOOPAMHATHI M HMITyJIbCA. YPAaBHEHHE
[Ipenunrepa.

[Toctynartel bopa. OHepreTu4ecKuii CIIEKTP BOJIOPOJIOTIOT00HBIX aTOMOB.
XapakTepuCcTUYeCKOe U3JIyuyeHue, 3aKoH Mo3ziu.

Omnsitel HlTepna u I'epmaxa. CrnuH snexkTpoHa. OpOUTaIbHBI M CHUHOBBIM MarHuUTHBIE
MOMEHTBI 3JIEKTPOHA.

ToxnectBeHHOCTh 4acTul. CUMMeTpuUsi BOJTHOBOM (DYHKIIMM OTHOCHTEIBHO MEPECTaHOBKH
yactull. bo3onsl u pepmuonsl. [punmun [laynu. Dnekrponnas crpykrypa atomoB. Tabnuia
Meneneesa.

ToHkass W CBEpXTOHKas CTPYKTypa ONTHYecKuX crekTpoB. I[IpaBuma orbopa npu
MOTJIOIIEHUH U UCTTYCKaHUU (DOTOHOB aTOMaMH.

DddekT 3eeMana B c1a0bIX MAarHUTHBIX TTOJISIX.

O ekt 3eemana B CUIIBHBIX MATHUTHBIX MOJISAX.

SInepHsIi 1 AIEKTPOHHBIA MarHUTHBIA PE30HAHCHI.

3aKOH pasiMoaKkTUBHOTO pacnaja. Ilepuoxa nomypacnana u Bpems >KU3HU.



54.
55.
56.
57.
58.
59.

60.

TyHHENMUpOBaHWE YACTHUIl CKBO3b MOTCHIMAIBHBIN Oaphep. Anbda-pacman. 3akon [eirepa-
Hbatrona u ero oobsicHeHue.

Bunager 6era-pacnagoB. OObscHEHUE HENPEPHIBHOCTH SHEPTETHUECKOTO CIIEKTPa JIEKTPOHOB.
Helitpuno.

S nepubie peakuuu. CoctaBHoe sipo. CeueHrne HEPE30HAHCHBIX peakiuid. 3akoH bere.
Pe3onancHBbIe sinepHbIe peakiuu, popmyna bpeiita-Buraepa.

Jenenue sngep moxa naedcTBUeM HEHUTpoHOB. [IpuHIMN paboThl SAEpHOrO peakTopa Ha
TEIJIOBBIX HEUTPOHAX.

COOTHOILIEHHE HEONPENEICHHOCTEN NIl 3Hepruu U BpeMmeHU. OlleHKa BPEMEHU >KU3HU
BHUPTYaJIbHBIX YACTHI], PaJIlyCOB CUJIBHOIO U CJIa0Or0 B3aUMOICHCTBUI.

OyHIaMEeHTaNbHbIE B3aUMOJACUCTBUA U (yHIAMEHTAIbHBIE YaCTUIBI (JIENTOHBI, KBapKU U
NIEPEHOCUMKH B3auMojielicTBui). KBapkoBas cTpyKTypa apOHOB.

[TpuMepbl SK3aMEHAITIOHHBIX OHIJICTOB:

Buaer Nel

1.
2.

3axkonbl HeroToHa. HEpLMaibHble 1 HEMHEPLMAIBHBIE CUCTEMBI OTCUETA.
3aKOH COXpaHEHMsl DSHEPruM JUid dJeKTpoMarHutHoro mnons. Bekrop IloitHTuHra.

I/IMHYJ'IBC QJICKTPOMAroHuTHOI'O I10JIA.

3. Dddext 3eemana B c1aObIX MArHUTHBIX MTOJISIX.

buner Ne2

1. TeueHue uaeanbHOM KUIAKOCTU. Y paBHEHUE HEMPEPHIBHOCTH. Y paBHeHHe bepHyin.

2. Cucrtema ypaBHeHWH MakcBeiia B MHTErpaibHON U nuddepernmuansHoin popmax. Tok

CMCIICHU. MaTepI/IaJ'IbeIC YpaBHCHHA.

3. Tlpunnuner romorpaduu. ['omorpamma I'aGopa. 'omorpamma ¢ HAaKJIOHHBIM OTOPHBIM
nydykoM. OOBbEeMHBIE TOJIOTPAMMBI.

Buier Ne3

1. 3akoH BCeMHUpPHOTO TATOTEHUs U 3akoHbI Kemiepa. J[BrkeHre Tel B 10JI€ TATOTSHUSI.

2.

3HeKTpOCTaTI/IquKOe IIOJIC B BEIICCTBC. BeKTOp MoJiApu3alnu, JICKTPUICCKAA NHAYKIIUA.

I'pannunsble ycnoBus 1t BekTopos E u D.

3.

[TpoctpancTBenHOe Dypbe-ipeodpazoBanre B onTuke. Judpakius Ha CHHYCOUIATbHBIX

pemerkax. Teopust AGGe popmupoBaHUs U300paKEHHUS.

4. Kputepuu oueHUBaHUs

Onenka basibt Kpurepun

10 BricraBnsiercss  CTyAeHTy,  IOKa3aBLIEMY
BCECTOPOHHHE, CHUCTEMATHU3UPOBAHHBIC, TITYOOKHE
3HaHHUA Y4eOHOW  TpOrpaMMbl  JAUCHUILIUHBL,
MPOSIBIISIIOIIEMY HHTEpPEC K JTaHHOW MPEeIMETHOU
obnmacTv,  TPOJAEMOHCTPUPOBABIIEMY  YMEHHUE
YBEPEHHO UM TBOPYECKH NPUMEHITh HX Ha
MPAaKTUKE NPU PELIEHUH KOHKPETHBIX 3ajady,

OTJINYHO
CcBOOOJHOE U MPABHIILHOE 00OCHOBAHUE MPUHATHIX
pELICHU.

9 BeicTaBisiercs  CTyACHTY, IIOKa3aBLIEMY

BCECTOPOHHME, CHCTEMaTU3WPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOM MporpaMMbl JUCHUIUIMHBL U
YMEHHE YBEPEHHO NMPUMEHATh UX HA MPAKTUKE MPU
pelIeHn KOHKPETHBIX 3aJady, CBOOOJHOE U




paBUIbHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH.

BricTaBnsercss  CTyACHTY, IIOKa3aBIIEMY
BCECTOPOHHME, CHCTEMAaTU3UPOBAHHbIE, TIyOOKHE
3HaHUS Y4eOHOH MporpaMMmbl JUCUUIUIMHBL U
YMEHME YBEPEHHO NIPUMEHSATh UX HA MPAKTUKE IPU
pEIIEHUM  KOHKPETHBIX  3ajad, IpaBUIBHOE
000CHOBAaHHE MPHUHATHIX PELICHUH, C HEKOTOPBIMU
HEIO0YETAMH.

XOpOIIIO

BricTaBisieTcss CTyZlE€HTy, €Ciii OH TBEPJO
3HaeT Marepuall, TIpPaMOTHO U IO CYILECTBY
U3JIaraeT €ro, yMEeT IPHUMEHATH IO0JIy4EHHbIE
3HAHUA HA MPAKTUKE, HO HEJOCTaTOYHO I'PAaMOTHO
000CHOBBIBAET MOJIYYEHHBIE PE3YIIbTATHI.

BeicraBisiercss CTyIEHTy, €ClIM OH TBEpHO
3HaeT Marepuall, TIpPaMOTHO M IO CYILIECTBY
u3JaraeT €ero, yMmeeT IPUMEHSTh I10JIy4YeHHbIE
3HAHUA Ha IPAKTHKE, HO JOMYCKAeT B OTBETE WM B
pELICHUH 33]]a4 HEKOTOpble HETOUHOCTH.

BricraBnsercs CTYACHTY, €ClIn OH B
OCHOBHOM 3HACT MaTrcpuajl, TIpaMOTHO H IIO
CymeCTBy wusjaract €ro, YyMecT JMPUMCHATH
MOJIYYCHHBIC 3HAHUWA HA IIPAKTHKE, HO JOITYCKACT B
OTBCTC WJIM B PCIICHHMM 3aJa4d JOCTAaTOYHO
00JIBIIIOE KOJTMYECTBO HETOYHOCTEN.

YIOBJIETBOPUTEIHHO

BricTaBnsiercss  CTyAeHTY, IIOKa3aBLIEMY
dbparMeHTapHBIH, pa3po3HEHHbIN XapakTep
3HAHUH, HEJ0CTaTOYHO IPABUJIbHbIE
bopMynupoBKH 0a30BbIX TOHATHH, HapyIICHUS
JIOTUYECKON IIOCIIEI0BAaTENbHOCTH B H3JI0KEHUU
IIPOrPaMMHOI0 MaTepuajga, HO IIpH O3TOM OH
OCBOWJI OCHOBHBIE Pa3zieibl y4eOHON MpOrpaMMbl,
HeoOXoAuMBble JUIsl JaibHelmero oOydeHHs, |
MOKET MPHUMEHSTh TOJY4YEHHbIE 3HAHUA T10
00pa3ily B CTaHAApPTHOM CUTYaIUH.

BricTaBnsiercss  CTyAEHTY, IOKa3aBLIEMY
(dbparMeHTapHBbIH, pa3pO3HEHHBIN Xapakrep
3HAHUH, JIOITYCKAIOLIEMY OLIMOKH B
¢dopMynupoBKax ©0a30BbIX MOHATUN, HaPYIICHUS
JIOTUYECKON TIOCIEN0BAaTENBHOCTH B H3JI0KEHUU
IPOrpaMMHOr0  Marepuana, ciabo  BiajgeeT
OCHOBHBIMHM ~pa3JiellaMd  y4eOHOH mporpammsl,
HEOOXOIUMBIMH I JTajbHEHIIEro 00y4YeHUs: U ¢
TPYAOM IPHUMEHSET IMOIY4YECHHBIE 3HAHMS JaXKE B
CTaHJAPTHOW CUTYyAaIlUH.

HEYAOBJICTBOPUTEIILHO

BricTaBnsieTcs CTyAE€HTY, KOTOPBIM HE 3HAET
OoJbIlIell 4acTH OCHOBHOI'O COJEp>KaHUS y4eOHOI
IporpaMMbl  TUCHMIUIMHBI, JONYCKaeT TIpyOble
omunOKK B GOPMYIUPOBKAX OCHOBHBIX IMPHUHIIUIIOB
U HE yMEET MCIOJIb30BaTh IOJIYUYECHHBIE 3HAHUS
IIPU PEIICHNUU TUIOBBIX 3a/1a4.




1 BeicTaBisieTcs CTyIEHTY, KOTOPBI HE 3HAET
OCHOBHOT'O COZIEp’KaHUsl y4yeOHOHl Iporpammbl
JUCLUIUIMHBL, JIOIyCKaeT TrpyoOeiimue omuOKd B
(bopmynupoBKax 6a30BbIX NOHATUH JUCLUILIMHBI U
BOOOIlE HE WMEET HAaBBIKOB PEIICHUS THIIOBBIX
IIPAKTUYECKUX 3a7ad.

5. MeToauyeckne MaTepHaJibl, ONpeaessiioliie NMPOUEAyPbl OIeHHBAHHUS 3HAHMM,
YMeHHUIi, HABBIKOB U (MJ1H) ONBITA 1eATeJIbHOCTH.

ITpu mpoBeneHMH 3K3aMeHa oOywaroliemycsl npenocTasisercs He MeHee 40 MUHYT Ha
noarotoBky. Ompoc 1o OueTy UM OTBEThl HA JIONMOJIHUTENIBHBIE BOIPOCHI HE JIOJIKEH
IpeBbIIIaTh JBYX acCTpPOHOMHMYECKHMX dYacoB. [lo 3aBepiieHMHM OTBEJEHHOIO Ha OIpPoOC
BPEMEHH, 5K3aMEHATOp JOJDKEH BBICTAaBUTh OOyYarolleMycs OLIEHKY B COOTBETCTBUHU C
BBIIICIIPUBCACHHBIMU KPUTCPUAMU.




