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

YTBEPKAEHO

JAupexTop pusrex-mKoasl GU3NKu
U uccJegopanuii um. Jlanaay

A.B. Poraues

PaGouyas nporpamMma qucuunJIMHbI (MOXYJIs1)

10 JUCHHUILIMHE: Henuuelinas onruka
10 HANPABJICHHUIO: IIpuknagHbie MaTeMaTHKa U (pU3MKa
npopuiab NOArOTOBKH: OOmas u nmpukiagHas Gu3uKa

OusTex-mkona GU3NKK U KccaenoBannii um. Jlanmay
kadeapa mpoOiieM HHEPIIMOHHOTO TEPMOSIIEPHOTO CHHTE3a

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - AuddepeHunpoBaHHbIi 3a4eT

2 (BeceHHUil) - DK3aMeH

AynuropHbIX 4acoB: 90 Bcero, B TOM 4HCIIE:
nexuud: 30 gac.
ceMuHapsl: 60 gac.
nabopatopusele 3ansaTus: 0 gac.

Camocrostensnas padora: 105 gac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 225, Bcero 3ad. e11.: 5

[Iporpammy coctaBui: 0.0. lllapos, kaH. Gu3.-Mart. HAYK

[Iporpamma obcyxaeHa Ha 3aceqannu Kadenpsl npolieM HHEPLHOHHOTO TepMosiiepHoro cuntesa 04.04.2022



AHHOTANMA

JlucuuruiiHa WMeeT JeN0 ¢ OCHOBHBIMH IOHATHUSMH M HISAIMU HEJIWHEHHOM ONTHKH, OCHOBHBIMH
MeXaHU3MaMH BO3HUKHOBEHHS HEJIMHEHHO-ONTHYECKUX SIBJICHHI, UX POJHM B COBPEMEHHOM JIa3epHOI (u3nke
U MIPaKTHYECKUM MPUMEHEHHUSIM B TEXHUKE (PU3MUECKOTO SKCIIEPUMEHTA M CEPUIHO BBIITYCKaEMBIX JIa3€PHBIX
ycrpoiicTBax. lleHTpanbHOE MECTO 3aHMMAOT T€ pa3feibl HEJIWHEWHOW OINTHUKH, KOTOpPBIE AKTHBHO
paspabarsiBatorcsi B POAL-BHUNDO.

PaccmoTpenbl BOnpoChl HEMWHEHHON MONMSPU30BAHHOCTH IWAJIEKTPHUKA, TOHATHE ()a30BOro (BOJHOBOIO)
CUHXPOHM3MA [IPU HEJTUHEHHO-ONITHYECKOM B3aUMOJEHCTBUM, BOJTHOBOE YPABHEHUE JJI1 HEJIMHEHHOMN Cpelbl,
BBIBOABI YKOPOUCHHBIX YPAaBHEHUH [IJIsl TeHEepalud BTOPOH TapMOHMKH B MNPUOIMKEHUH MEIJIEHHO
MEHSIOIIMXCA aMIUIUTY, NPUOIMKEHUE 3alaHHOIO I10JI, I'eHepalusi BTOPOM FapMOHUKHM B pacXolslleMcs
CBETOBOM ITyYKE M CBETOBBIMU UMITYJIbCaMU. PacCMOTpEHBI CXeMBI BHEPE30HATOPHOW M BHYTPUPE30HATOPHOM
reHepalyu BTOpOl rapMOHMKHM, IapaMeTpudeckas reHepanus cBera. JlaloTcsi OCHOBHBIE NPEICTaBIECHUS O
CaMOBO3/ICICTBUM CBETa, MHOTO(OTOHHBIX HpoIeccax, ONTHUYEeCKOM mpoboe. JlocrarouHo moapoOHO
paccMaTpuBalOTCsl BBIHY)KJICHHOE PAacCEsHUE CBETa, TPEX U UECTHIPEXBOJIHOBOE B3aUMOJEHCTBUE CBETOBBIX
BOJIH, SIBJICHHE OOpAaIeHUs BOITHOBOTO (PPOHTA.

1. leau u 3apa4u

eap AUCUMNIMHBI
Lensio kypca sBisercs GopMupoBaHre 0a30BbIX 3HAHUN B 001aCTH HEJTMHEWHON OIITHUKH.

33]13‘[1/[ JAUCHUIIINHBI

N3ydyenne MexaHW3MOB BO3HWKHOBEHHS HEIMHEWHO-ONTHYECKUX SBICHUH, UX POJM B COBPEMEHHOM
na3epHOll (U3MKE, WX NPAKTMYECKHM INPHUMEHEHUSM B TEXHHMKE (DPU3MYECKOro HKCIIEpUMEHTa U
CEepUIHO BBIITYCKAaEMBIX Ja3epHbIX ycTpoilcTBax. [IpuMeHeHMEe DONY4YEeHHBIX 3HAHWM M
SKCIIEpUMEHTANbHBIX uccienoBannii B POSAL-BHUNOO.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

OIIK-1.2 Cnocoben 0000mmars ¥ KPUTHYECKH OIECHUBATH
OIBIT WM PE3yJIbTaThl HAYYHBIX HCCIEIOBaHUA B 00IAaCTH

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX N
npodeccuoHaIbHON 1S TeTbHOCTH

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.3 [lonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTu
(hu3HMKO-MaTeMaTHIECKUX HAyK

MareMaTuku M (U3UKH M CHOCOOCH WX TPUMEHSTh MpPH
peleHny 3a1a4 MpoPeCCHOHANBHON e TeTbHOCTH

OIIK-2.2 Criocoben OIICHUBATh aKTyaJbHOCTh
HCCIICIOBaHUH B o0jacth cBoeil mpodeCcCHOHANBHOM

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

mpobiemMax HayKH U TEXHUKH B 001acTH cBOeH
npoQecCHOHANTBEHON IS TETbHOCTH, CIIOCOOSH
Ha Hay4YHOM sI3bIKe (pOpMyIIHpOBaTh
npodeccuoHabHBIE 3a/1a9H

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

OIIK-3 Criocoben BbIOUpath u (M) OIIK-3.1 Crocoben ananmu3upoBarh 3ajady, [JIAHHPOBAThH
pa3pabaTbIBaTh MOAXO/BI K PEIICHHIO TUIIOBBIX |[IyTH peIleHHs, Npelaratb U KOMOMHMPOBAaTh CIIOCOOBI
1 HOBBIX 3324 B 0011aCTH MPO()ECCHOHATBHON | peIeHHs

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUYHBIX METOJOB PECILICHHUS

OIIK-4 CriocoOeH ycItentHo peain30BbIBaTh OIIK-4.2 CrmocobeH TnpUMEHATH 3HAHHS B 00JacTH
pelIeHne MOCTaBICHHON 3a]]auu, IPOBECTH (U3KMKO-MaTeMaTHYECKUX HAyK JUIS PEIICHUS TIOCTABICHHOM
aHaJlu3 pe3ysbTara v MPeICTaBUTh BBIBOABI, 3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIY4YEHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pe3yabTaToB

(pr3nKO-MaTEMATHYCCKUX HAYK U OIIK-4.3 CnocobeH apryMeHTHpPOBaHO BBIOMpATH CIIOCOO
MH(pOPMALOHHO-KOMMYHUKALMOHHBIX HPOBEACHUS HAyYHOI'O UCCIIENOBAHNS

TEXHOJOTHH




OIIK-5 CniocoOeH 1 roTOB K MOBBIIIEHHIO
KBaJTU(UKAIMH, TPOPECCHOHATLHOMY POCTY U
PYKOBOJICTBY KOJJISKTHBOM B chepe cBoeit
podeCcCHOHAILHOM IS TeIbHOCTH, TOJIEPAHTHO
BOCIIPUHUMAsI COIMATbHBIC, STHUUECKUE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3Indus

OIIK-5.1 Crocoben paboraTh B KOJUIEKTHBE, TOJEPAHTHO
BOCIIPHHUMAS COLIMAJIbHBIC, STHUYECKHE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
cthepe  cBoeit

PYKOBOJCTBA  MaJbIM
npodeCCHOHATBHOM

OIIK-5.3 Crpemurcs K TMOJYyYEHHUIO HOBBIX 3HAHUIA,

HpO(l)eCCI/IOHaJ'IBHOMy " JIMYHOCTHOMY POCTY

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBaTh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3MPOBATh HAy4YHbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

IIK-1.1 CnocobeH HaxomuTh, aHAIM3UPOBATh U 0000IIATH
nHpOpMaIKo 00 aKTyalbHBIX PE3yNbTarax UCCIEIOBAaHHUN B
paMKax TeMaTHYeCKOW 00NacTH cBoell mpodeccrnoHambHON
IEITEILHOCTH

I[IK-1.2 CnocobeH  BbyIBHTaTb  THIIOTE3bl, CTPOUTH
MaTeMaTH4ecKue MOAETH JUI ONHCAHUS H3y4aeMbIX
SIBIICHUI W MIPOIIECCOB, OIICHUBATh KAY€CTBO Pa3padOTaHHON
MOJENN

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

HAay4YHOM 3a7ad€ W HWHTEPOPETHUPOBATH MOJIYUYCHHBIC
pe3yabTaThl
[MK-3.1 TloHuMaeT NPUHIUIBI pPabOTHI HCIOIHE3YEMOTO
K3 C 5 5 00opynoBaHuUs (cienmanu3upOBaHHBIX MAKETOB
-3 Cnocob6en npogeccuoHanbHO paboTars ¢ MPUKITAHBIX TPOTPAMM)
UCCIIeI0BATEIbCKUM U UCTIBITATEIbHBIM
IIK-3.2 Crocoben IIPOBOJNTH AKCIIEPUMEHT

o0opynoBanueM (MpruOOpaMH U yCTaHOBKaMH,
CHEIHAaTN3UPOBAHHBIMH MTAKETAMH MTPHUKIIATHBIX
MporpaMm) B n30paHHON MTPEIMETHOM 00IacTH

(MonenMpoBaHUe) ¢ MCHONb30BAHUEM HCCIIEIOBATEIbCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIeHHBaTh TOYHOCTh IOJNyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

3. IlepevyeHnb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCUHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHMS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HAaTh:

- crnoco0bl MPUOIMKEHHBIX PAacueTOB MOPOrOB BO3SHMKHOBEHHS TAKUX HEIMHEHHBIX MPOLECCOB, Kak
reHepanys rapMOHHK, ITapaMeTpU4eCcKOe YCHJICHHE, BBIHYXKJICHHBIE paccesHus, caMO(OKyCHpOBKa U
camozeOoKyCHpOBKa CBETa, ONTUYECKUI MPOOO;

- IMETh MPEACTABICHUE O HENMHENHOM MOJSIPU3yEMOCTH BEIIECTBA, HEJIMHEUHBIX BOCIIPUUMYUBOCTEN
1 $a30BOro CHHXPOHU3MA JJISl Pa3IMYHBIX HEJIMHEHHO-ONTHYECKUX IPOLIECCOB.

YMETB:

- IPOBOAUTH SKCIICPUMCHTAJILHBIC UCCIICTOBAHU S HCJIMHEHHO-ONTUYCCKUX Ipo1ECCCOB.

BJIAJIETh:

- METOOJIOTHEH BhIOOpa a/IeKBaTHBIX METOJIOB HCCIICJOBAHUS,;

- HaBBIKAMU CaMOCTOSTEIBHOM paboTHI B 1aboparopuu u MHTEpHETE;

- KyJIBTYpO# IOCTAHOBKM M MOJICITUPOBAHUS (PU3MUECKHX 33/1a4;

- OCHOBHBIMH HaBBIKAMH MPE/ICTABICHUS CBOMX PE3yJIbTaTOB Ha CEMUHapax, KOH()EPEHIIHsIX;

- HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HH(pOpMAaIiK, BKITIOUasl padOTy C HAYYHOH JTUTepaTypoii;
- OCHOBHBIMH HaBBIKAMH HAIMCAHUS HAYYHBIX CTaTeH.

- MareMaTUYeCKHM MOJCIMPOBaHUEM (PU3NUECKHX 3a/1ad.

- TPaKTUKOH MCCIICOBAHUS U PEIICHHUS TCOPETHYSCKIX M MPUKIIAIHBIX 3a/1a4;

MMponecCCOB.

OKCIICPUMCHTAJIbHBIMHU U TCOPETHYCCKUMHU METOHAAMU HCCICAOBAHUSA HEJIMHENHO-ONTHYECKUX

4. Coaep:xanue TUCUMILIUHBI (MO1YJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHUeM
OTBEJICHHOI'0 HA HUX KOJMYECTBA AKAAEMHYCCKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA

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




No Tema (pa3nen) TUCIUTUTMHBI

Camocr.

Jlekrum | Cemunapsr | JlaGopar. paboTsr
pabora
1 Henuneiinas MOJISIPU30BaHHOCTh 5 10 7
TMIICKTPUKA.

2 I'enepanusa BTopoit rapMOHUKH. 5 10 33
3 [TapameTpuueckas reHepalus CBeTa. 5 10 5
4 BrinyxaeHHoe paccesiHue CBETa. 5 10 9
5 Db ekt obpamieHns BOTHOBOTO (PpOHTA. 5 10 9
6 CamoBo3zeiicTBue cBeTa. 5 10 42
Wroro yacos 30 60 105
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 225 yac., 5 3au.en.
4.2. CopaepxaHue TUCHUILTAHBI (MOIYJIsl), CTPYKTYpUPOBAHHOE 110 TeMaM (pasjieiiam)

Cemectp: 1 (Ocennwii)

1. HenuneiiHast monsipu30BaHHOCTH AUANIEKTPUKA.

BonHoBoe ypaBHEHue, IUIOCKME M TIaycCcOoBbl BOJHBL. PacnpocTpaHeHue BOJH, IIOKa3arellb
npenomiieHnd. [lonspu3yeMocTs W BOCHPUHMMYHMBOCTBH cpenbl. HemnuHelHass BOCHPUMMYHBOCTE.
Henuueilinoe MarepuanbHOoe ypaBHeHue. HenuHenHo-onTHYecKoe B3auMoOIEHCTBUE. SIBieHus,
CBSI3aHHBIE C KBAApPaTWUYHOHM BOCHPHUUMYHMBOCTBIO. SIBIICHMS, CBsI3aHHBIE C KyOMYHOU
BOCTIPUUMYMBOCTEIO. [IpuHIun ¢aszoBoro cuaxponusma. [Ipeobpa3oBanne 3HEpruy B HEIMHEHHBIX
npoueccax. CootrHomenne Mbpaunu — Poy. BomHoBoe ypaBHeHWe [UIsi HENMHEHHOW CpEnbl.
[Tpubnmxenue MeUIEHHO MEHSIOIUXCS aMIUTUTYA ¥ MPUOIMKEHNE 3aJaHHOTO MOJsl. YKOPOUYEHHbBIE
YpaBHEHMUS.

2. T'enepanns BTOpoil TapMOHUKH.

PacnpocTtpaneHune cBeTa B OAHOOCHBIX KpUCTaynax. @a3oBeli CHHXPOHU3M IPH T'eHEepaluu BTOPOH
rapmonuku (I'BI'). I'BI’ B pacxomsmemca cBetoBoMm mnyuke. ['BI’ cBeTOBbIMH UMITyIbCaMHU.
Huadparmennsiii aneprypHslii 3¢gdexr. Ontuueckue cxembl BHepe3zonatopHoil I'BI. Onruueckue
cxeMbl BHyTpupe3oHatopHol I BI'. IIpakrnueckas peanuzauus 1’ BI.

3. [TapameTpuueckas reHeparys CBeTa.

TpexdacToTHOE NapamMeTPUYECKOE B3aUMOJCUCTBUE CBETOBBIX BOJIH B KBaJPATHYHO-HEIMHEHHOUN
cpene. Da30BBI  CHHXPOHH3M IIPH  TPEXYaCTOTHOM IMapaMETPUYECKOM  B3aWMOJCHCTBHE.
[Tapamerpuueckass momuHecueHuus. Ilapamerpuueckoe ycuinenue. [lapamerprueckuil reHeparop
cgera (IIT°C).

Cemecrtp: 2 (Becennuit)

4. BeIHY)KJIEHHO€E paccesHUE CBETA.

Paccessnue cBeta. BBIHYXIeHHBIE aHANOTU. BbIHYXJIeHHOE KOMOHWHAIMOHHOE pacCesHUe.
BremyxnenHoe paccesaue Manpensiutamma-bpunmosna (BPMB). ®azoBbiii CHHXpOHH3M NPH
BBIHYK/IEHHBIX paccesHusX. KoMOnHannoHHbIe J1a3epbl 1 KOMOMHAIIMOHHBIE YCHUIIUTEH.

5. Dddekr obpanienns BOTHOBOTO (hpoHTA.




Mexanu3m oOparnieHusi BonHoBoro ¢ponra (OB®) mpu BbIHYXAEHHBIX paccesHusx. OB® mpu
BPMB. VYcnoBus AucKpUMHHALUMU HEOOpAIEHHBIX BOJH. JKCIEPUMEHTAIBHBIE CXEMbl M3MEPEHUS
kadectBa OB®. [Ipumenenue rddekra odpamenns BoiHoBoro gponta. OB® crnabbIx MydkoB Mpu
BPMB. OB® uenonspuzoBanHoro usiaydenus. OOpaieHusi BOJIHOBOTO (pOHTA NPH TeHEpalUH
Pa3HOCTHOM YaCTOTHI U MPH YETHIPEXBOJIHOBOM B3aUMOJICHCTBUH.

6. CaMOBO3ICHCTBHE CBETA.

CamooKyCcHpOBKa H KaHAJIUPOBAaHHE JIA3€PHOTO M3IydeHHs. TemioBas 1e(OKyCHPOBKA.
MHorogoToHHOE TOTNONIeHHEe W MHOrogoTOHHAs wuoHM3anusa. Onrudeckuii npoboit. Jlyuesas
MPOYHOCTH ONTHYECKUX MATSPHAJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, He00XOMMO AJIsl OCYIEeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ilpuknannas HenuHerHas ontuka, B.I'JImutpues, JI.B. Tapacos, “®@usmariut”’, Mocksa, 2004, 512
c.
2. llpuknannas HenuHeiHas ontuka, O .Ilepauke, Jxx.Muasuntep, “Mup”, Mocksa, 1976.
3. Henuneiino-ontudeckue kpuctamisl, CinpaBounuk, [.I".I'yp3anss, B.I'.Imutpues, [{.H.HukorocsH,
“Pammo u cBa3p”, Mocksa, 1991r.

JomnonHutensHas auTeparypa
1. OOpaieHue BOIHOBOTO (PpOHTA NPHU BEIHYKACHHOM paccessHuM cBeta, B.B.Parynbckuii, “Hayka”,

1990.
2. O6pamenue BoaHOBOTO hpoHTa, 3enbaoBud b. ., [Tmmnenkuit H.®., IlIxkynos B.B., “Hayka”,

Mockaa, 1985.
3. Henuneiinas ontuka u aganTUBHEIC Ja3epHblie cucTembl, B.M.becnanos, I A.IlacMaHuk,

M.- Hayxka, 134 c., 1986.
4. JlazepHas uckpa u pacrpocrpanenue paspsnos, FO.I1.Paiizep, “Hayka”, Mocksa,1974
5. OcHoBsl ontuku, M.bopH, 3.Boisd, «Hayka», Mocksa, 1970, 855 c.

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUS] JUCHMILIUHBI (MOLYJIs1)

1. http://lib.mipt.ru/catalogue/ — snexrpoHHast Oubianoreka PuzTexa.

2. http://www.edu.ru — ¢penepanpabIii TopTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akazieMun Hayk.

4. http://www.i-exam.ru — eauHblii noptain MHTEpHET-TEeCTHPOBaHUS B cpepe 0OpazoBaHusl.

5. http://ufn.ru/ «Ycnexu ¢pu3zndeckux HayK» 0030pHI MO aKTyaIbHBIM (PU3NUECKUM IpodieMam.

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILIMHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NIPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom
9. MeTonnueckue yKa3anus 1J1s 00y4al0UIUXCs 110 0CBOSHHIO TUCHMILTHHBI (MOYJIsT)

CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBIAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B PE3IYIBTATC UIYUCHUA IAUCHUILIMHBI CTYACHT MAOJDKCH 3HAThb OCHOBHBIC IMOHATHSA W HNOAXOAbI K
HEJIMHEHHOMN OIITUKE, 3HAaTb OCHOBHBIC MOJCJIM H HUX HCAOCTATKM M JOCTOUMHCTBA, ITPUMECHATH
MOJIYYCHHBIC 3HAHUSA JJIA pCIICHUSA PA3JIMYHBIX 3a/1a4.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

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

— BEJICHUA KOHCIIEKTa 3aHATUH;

— HaNPsDKEHHOMW CaMOCTOATEIHLHOU PabOTHI CTYIEHTA.

CamocrosTenbHast paboTa BKIIFOUAET B CeOs:

— YTEHUE PEKOMEHIOBAHHOMN JTUTEPATYPHIL;

— mpopaboTKy yd4eOHOTOo Marepualia, IMOATOTOBKY OTBETOB Ha BOMPOCH], NpPEAHA3HAUYECHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHUsS MaTEpUAIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JHCIUTLIAHBI.

BaxxHo 10OWTHCS TMOHMMaHMs U3y4yaeMOro Marepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYMHCHUN W3Y4YEHHUS OTIENBHBIX TEM, BOMIPOCOB, CIEAyeT OO0pamarbcs 3a KOHCYIhTAllUSIMU
MIpenoaBaTesio.

[TpomexxyTouHBIH KOHTPOJIb 3HAHUH MIPOBOAUTCS B 9 ceMecTpe B Bue AU PepeHIIMPOBAHHOTO 3a4eTa,
Ha KOTOPOM CTYIEHTY MpEAJIaraeTci NMUCbMEHHO OTBETUTh HAa TEOPETUUYECKUN BOIPOC, PEUIUTH OAHY
3a/1a4y ¥ OTBETUTH Ha BOMPOCHI MO TeMe Kypca. B 10 cemecTpe KOHTPOJIb 3HAHUI TPOBOJUTCS B BUIE
9K3aME€Ha, TJE CTYACHTY MNpEeJIaracTcsi MUCbMEHHO OTBETUTh Ha 2 BOIPOCA MO TEOPUMU U IMPAKTHKE,
peINTh OIHY 3aJa4y U OTBETUTH Ha BOMPOCHI IO TeME Kypca.



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 npobiieM HHEPLIMOHHOTO TEPMOSIIEPHOTO CUHTE3a
Kypc: 1

kBaTuuKkanus: MarucTp

CemecTpsl, HOPMBI IPOMEKYTOYHON aTTECTAIHH:
1 (ocennuit) - JIncdhepeHimpoBaHHbIH 3a4eT

2 (BeceHHMH) - DK3aMeH

Pa3zpadorunk: 0.0. llapos, kaHa. Qus.-Mat. HAyK



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-1.2 Cnocoben 0000mars ¥ KPUTHYECKH OIECHUBATH
OIBIT M PE3yJIbTaThl HAYYHBIX HCCICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 IlonnMaeT MeXIUCUUILTUHAPHBIC CBSI3U B 00JacTh
MareMaTuku M (U3UKH M CHOCOOCH WX TPHUMEHSTh MpPH
peleHuy 3a/1a4 NpoQecCHOHaTBHON AEATENbHOCTH

OIIK-2 Nmeet npeacrapieHne 00 aKTyalbHBIX
mpobiemMax HayKH U TEXHHKH B 001acTH cBOeH
po¢eCcCUOHANBHON NeSTENbHOCTH, CIIOCOOCH
Ha HayYHOM f3bIKe (hOPMYIHPOBAThH
npogecCHOHANbHBIE 3a]1a41

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

OIIK-2.3 Bnameer mnpodeccrnoHambHOW TEPMHHOJIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMH YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 CniocoOeH BRIOMpPATh U (HITH)
pa3pabaThIBaTh MOJXOJIbI K PEIICHHIO THIIOBBIX
Y HOBBIX 337124 B 001acTH npodeccuoHamTbLHON
JIeATEIbHOCTH, YIUTBIBAsi OCOOCHHOCTH U
OTPAHUYCHUS PA3TUYHBIX METOJIOB PEIICHHUS

OIIK-3.1 CnocobeHn ananmu3upoBarh 3ajady, [JIaHHPOBAThH
MyTH pEIIeHHs, MpeiaraTh U KOMOWHUPOBATH CIOCOOBI
peleHus

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

OIIK-4.2 CnocobeH mnpuMeHATh 3HaHHA B o0jacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, (popMyIMpPOBaHUS BHIBOAOB M OLEHKH MOIYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMEeHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO HCCIICIOBAHUS

OIIK-5 CriocobeH 1 roTOB K ITOBBIIIEHHUIO

kB (puKaIyy, mpodeccuoHaITbHOMY POCTY U
PYKOBOJICTBY KOJIEKTHBOM B cepe cBoeit
poeCcCHOHaTBHON e TENBHOCTH, TOJIEPAHTHO
BOCIIPUHUMasI COIMAJIbHBIE, STHHUECKUE,
KOH(ECCHOHAITLHEIE U KYJIETYPHBIC PA3IHUINS

OIIK-5.1 Cnocoben paboraTb B KOJJIEKTHBE, TOJEPAHTHO
BOCIIPUHUMAs COILMANIBHBIE, ITHUYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
cepe  cBoeit

PYKOBOJICTBA  MAaJIbIM
npoeccroHaIbHOM

OIIK-5.3 CrpeMurcsi K TMOJYyYEHUIO HOBBIX 3HAHHUH,
poQecCHOHAIBHOMY M TMYHOCTHOMY POCTY

[TK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIie pa3padaThIBaTh U
MCCIIE/I0BAaTh MaTeMAaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TIOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[IK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBaTh M 0000IIATH
nHpOpMANKIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHOM
JEATEIEHOCTH

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

IMK-1.3 CrocobeH NpUMEHATh TeopeThudeckue W (W)
SKCIIEPUMEHTAJIbHBIE METOJIbl UCCIIEIOBAHUI K KOHKPETHOM

IMK-3 Cniocoben npodeccnonaabHO paboTarh ¢
MCCIIEIOBATEIbCKAM H UCTIBITATEIIbHBIM
o0opynoBaHueM (MpruOOpamMH U yCTaHOBKAMH,

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajau€ W HHTEPIPETUPOBATH  IOJIYUYECHHBIE
pe3yabpTarhl

[IK-3.1 IloHumaer mnpuHOHUIBI PabOTHl HCIOJIB3YEMOTO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

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

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




2. Iloka3zare/iM OLCHMBAHMS KOMIIETCHIMIA
B pesynbrare u3ydeHus AMCIUTUIMHBL « HenrHelHas onTHKay 00yqatonuiics JOKeH:

3HATH:
- crocoObl MPUOIMKEHHBIX PACYETOB MMOPOTOB BO3HMKHOBEHHMSI TAKMX HEIMHEHHBIX IPOIECCOB, KaK
reHepalys rapMOHHK, ITapaMeTPUYeCcKOe YCHIICHUE, BBIHYXKICHHBIC paccesHHs, caMO(OKyCHUpOBKa H
camoiepOKyCHpOBKa CBETa, ONTUYECKUH MPOOOIL;
- IMETh IPEJICTABICHUE O HEIMHEHHOW MOMSPU3YyEMOCTH BEIECTBA, HETMHEHHBIX BOCTIPHUMYHUBOCTEH
1 (ha30BOro CHHXPOHHM3MA JJISl PA3IMYHBIX HEJTMHEHHO-ONTUYECKHX MIPOLIECCOB.

yMeThb:
- IPOBOAUTH IKCIIEPHUMEHTAIIBHBIC HCCIICIOBAHNS HEIMHEHHO-ONITUYECKUX TIPOLIECCOB.

BJIaJIeTh:
- MeTONOJIOTHEH BhIOOpa aeKBaTHBIX METO/IOB UCCIICIOBAHMS;
- HaBBIKAMH CaMOCTOSITEIBbHON paboThI B 1aboparopun u ViHTepHere;
- KYJIBTYPOH IMOCTaHOBKH ¥ MOJICTTMPOBAHMS (PU3UUECKUX 33/1a4;
- OCHOBHBIMH HaBBIKaMHM IIPE/ICTABICHUS CBOUX PE3YJBTATOB HA CEMHHApax, KOH(epeHIusX;
- HaBBIKAaMH OCBOEHHS OOJIBIIOTO 00beMa HH(OPMALIUH, BKIFOYAst padOTy ¢ HAYYHOM JINTEpaTypoi;
- OCHOBHBIMH HAaBBIKaMH HAIICAHMs HAYYHBIX CTaTCH.
- MaTeMaTUYeCKUM MOJICITHPOBAHHEM (PH3HMYECCKHX 3aj1ad.
- IPAKTHUKOI UCCIIE0BAaHMS U PEIICHUS TECOPETHIECKUX M IPUKIIAIHBIX 3a1a4;
- OKCHEPHUMEHTAIBHBIMH M TEOPETHYCCKHMMH METOJAaMH HCCIICJOBAHUS HEIMHEHHO-ONTHYSCKHX
HPOLIECCOB.

3. IlepeyeHb THNOBLIX (PMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0
[Tpumep oMamIHero 3a1aHus NPEAICTaBICH B IPUKPEIUICHHOM (aiine.

4. lepeyens TUNOBBIX (MIPUMEPHBIX) BOIMPOCOB U TeM JIJIsl IPOBeAeHUsI IPOMEKYTOYHOI aTTecTalluu
o0yuaruuxcst

[Mpomexxyrounass arrecranuss B 9 cemectpe (oceHHeM) mo aucuuiuimHe «HemuneliHas omrtuka
ocymiecTBisieTcs B hopme qudGepeHIIMPOBAHHOTO 3a4eTa. 3a4eT MPOBOJUTCS B yCTHOMH (hopMe.

[IpomexxyTouHbBIi — JOMalllHee 3aJaHus, UTOTOBBIN — auddepeHnrpoBaHHbIi 3a4eT (OUIET COAePIKUT
1 Boripoc u 1 3amaqy).

B CCMCCTPC NPOBOAUTCA OJHA KOHTPOJIbHAA pa60Ta, BBIITOJIHAIOTCA TPpU JOMAIITHUX 3a/IaHUA.

Utorosas arrecramust B 10 cemecTpe (BeceHHEM) NMPOBOAUTCS B BHJE JK3aMEHa B YCTHOH ¢opme
(9K3aMeHAIMOHHBIN OHUIIET COJIepKUT 2 Bompoca U | 3a1auy).

ITpumeps! KOHTPOJIBHBIX BOIIPOCOB U 3a/1a4 MPECTABIEHBI B IPUKPEIICHHOM (aiiie.
ITpumeps! 3K3aMEHAIIMOHHBIX OMIIETOB.

9 cemecTp.

buner 1.

1. B3aumopeiicTBe 371€KTPOMArHUTHBIX BOJIH C IUANIEKTPUUYECKON Cpenoil.
Uro Takoe HesMHEHas onTuka’?

2. 3amaua. OUEHUTh TIOPSIIOK «AaTOMHOW» €OUHWULBI HMHTEHCHUBHOCTH CBETOBOTO TIONS —
WHTEHCUBHOCTH, IIpU KOTOPOH HAIPSDKEHHOCTh IIOJI PaBHA KyJOHOBCKOMY IIOJIIO IIPOTOHA Ha
pacctosHuu OOPOBCKOTO pajauyca.

burer 2.
1. HaxonneHue HennHEHHBIX 3¢ dexToB. BOTHOBOM CHHXPOHU3M

2. 3anmaua. OUEHUTD MOPSAIOK «PEISITUBUCTCKONY» NHTEHCUBHOCTH CBETOBOTO ITOJIS, B KOTOPOM SHEPIHS
OCLIMJUIALIMY JIEKTPOHA CTAHOBUTCS CPABHUMOIL € €ro 3HEpruen moKos.

Bbuner 3.



1. INapamerpuueckas reHepanus csera. [lapamerpuueckast TIOMUHECHEHINS

2. 3anaua. [Toka3zarb, 4T0 B cpefiaXx ¢ KyOM4eCKOi HEMMHEHHOCTHIO TOKA3aTeNb MPETOMIICHHUS 3aBUCUT
OT MHTEHCUBHOCTH CBeTa cieAyomumM obpazom: n =n0 +n2-1

10 cemecTp.
burer 1.
1. Brinyx)aeHHoe paccessnue Mannensiutama-bpuiossa.

2. 3anaya. B kyOn4HO-HEIMHEHHBIN AUAIEKTPHUK B OTHOM HAlpaBJICHUH BXOST JIBE CBETOBBIEC BOJIHBI C
yactoTamMu @1 u @2 . Kakoit ciekTp BOJIH MOKHO O>KHMJIaTh HA BbIXO/E?

3. B03MOXHOCTh KOMITEHCAIIMY ONITHYECKHX abepparnuii ¢ momoripio OBO.

buner 2.

1. Tlonsarue oOpaiieHUs] BOTHOBOTO ()poHTA. BO3MOXKHOCTH KOMIEHCAIIMHW HMCKa)XCHWH BOJHOBOTO
(poHTa B Ja3epHBIX YCHINTEIISX.

2. 3agava. IlomyuuTh BBIpaskeHHE Al moporoBoit momuoctd BPMB B cdokycupoBaHHOM B
HEJIMHEHHYI0 Cpely TydYke IUIOCKOM CBETOBON BOJNHBI, OTPAHMYCHHOW KpYyIIIoW auadparMoii.
Koadhdunument ycunenus cTokcoBa M3MydeHHs] B HEJIMHEHHOW cpelie, HOPMUPOBAHHBIA HAa €IUHUILY
MHTEHCUBHOCTH, g , JUIMHA BOJHBI CBETOBOI BOJHBI A, IOPOTOBBIN MHKpeMeHT Griop .Bo3moxHOCTH
KOMIIEHCAIUY ONTHYecKux abeppauuii ¢ momoripio OBO.

3. OOpameHre BOJHOBOTO (PPOHTA HEMOISPU3OBAHHOTO JIa3€PHOTO U3IYYEHHUS NPU BHIHYKICHHOM
paccessHue Manensirama-bpuinirosHa

Kpurepun onennBanus
Onenka ommuuHo 10 OGamioB - BBICTABJISIETCSl  CTYAEHTY, IIOKa3aBIIeMy BCECTOPOHHHE,
CHUCTEMaTU3UpPOBaHHbIC, [IYyOOKHE 3HAHUS YYeOHOH MporpaMMbl AMCHUIUIMHBI, TMPOSBISAIOLIEMY
MHTEpeC K JaHHOW MpPEeAMETHOM 00IacTH, MPOAEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHSTh UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka omMyHO 9 OayIoB -  BBICTABISIETCS  CTYAEHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AMCLUIUIMHBI U YMEHHUE YBEPEHHO
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHSATHIX PEIICHUH.
Onenka OTIMYHO § ©OauioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBLIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
NPUMEHATh UX Ha MPAKTHKE TPU PEIICHUN KOHKPETHBIX 3a/1ad, MPaBWIbHOE 000CHOBAHUE MPUHSTHIX
pelIeHni, ¢ HEKOTOPbIMU HEZ0UeTaMu.
Onenka xopomio 7 0aioB - BEICTABISETCS CTYACHTY, €CIM OH TBEPAO 3HAET Marepuai, rpaMOTHO H 110
CYILECTBY M3JIaraeT €ro, ymMeeT NPUMEHSATh IOIy4YEHHbIC 3HAHUS HA IMPAKTUKE, HO HEIO0CTAaTOYHO
rpaMOTHO 00OCHOBBIBAET MOITYUYCHHBIEC PE3YIJIBTATHI.
Ouenka xopoo 6 6aIoB - BBICTABISETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3J1araeT ero, yMeeT NPUMEHATh MTOJyUYCHHbIE 3HAHUS Ha MPAKTHUKE, HO JIOIYCKAET B OTBETE
WIN B PELICHNH 3a]1a4 HEKOTOPbIe HETOYHOCTH.
Onenka xopomio 5 0aioB - BHICTABISIETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT MaTepHall, FpaMOTHO
U TI0 CYIIECTBY M3JIaraeT €ro, yMeeT NMPUMEHSTh NOIyYeHHbIC 3HAaHHUs HAa MPAKTHKE, HO JIOMyCKaeT B
OTBETE WJIH B PELICHUH 33a]a4 JOCTATOYHO OOJBIIOE KOJIMYECTBO HETOUYHOCTEH.
OneHka yIOBIETBOPUTENbHO 4 Oayia - BBICTABISIETCA CTYACHTY, IOKa3aBlIeMy (parMeHTapHbIH,
pa3pO3HEHHBII XapakTep 3HAHUH, HEIOCTATOYHO MpPaBUIbHBIE (OPMYIUPOBKH 0a30BBIX MOHSTHI,
HapyIIEHUs JIOTHYECKON MOCIE0BaTeIbHOCTU B U3JI0KEHUN MPOTPaMMHOTO MaTepuana, HO MPH 3TOM
OH OCBOWJI OCHOBHBIC Pa3Ziebl yueOHOW MPOrpaMMbl, HEOOXOAMMBIE Ul JaJbHEWIIero oOydeHus, u
MOJKET MIPUMEHSTH MOJTyuYeHHbIE 3HAHUA 110 00pa3iy B CTAHJAPTHON CUTYyalLlnH.
OneHka yIOBIETBOPUTENHHO 3 Oayia - BBICTABISIETCA CTYACHTY, IOKazaBlIeMy (parMeHTapHbIH,
pa3po3HEHHBIH XapakTep 3HaHWM, Jomyckaroniemy omuOku B (popMynupoBKax 0a30BbIX HOHSTHH,
HapyIIEHUs] JIOTUYECKOH IMOCIeq0BaTeIbHOCTH B H3JIOKEHUM NPOTPAMMHOTO MaTepuana, ciado
BJIaJICET OCHOBHBIMU pasziesiaMy y4eOHOH MporpaMMbl, HEOOXOIUMBIMHU IS AaJbHEHIEro 00y4eHus 1
C TPYZIOM IIPUMEHSIET [TOJyYCHHbIE 3HAHUS AaKe B CTAHAAPTHOW CUTYalHH.



OreHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBI HE 3HAeT OOJIbIIEH YyacTH
OCHOBHOTO cOAepXaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(OpMyIHpPOBKaxX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh ITOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33]1a4.

OreHKa HEYNOBIETBOPUTENBHO | 0aim - BBICTABISETCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl TUCIUILTUHBI, JOMycKaeT rpyOeiiiue omuoK B GOpPMYITHPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI M BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesione NpoueIypbl OlleHUBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJIbHOCTH

JuddepeHumpoBaHHblid 3aueT MPOBOTUTCS B ycTHOW ¢Gopme mo Owieram. B kaxmom Owiete
MPE/ICTABICHO: OJJMH TEOPETUYECKUI BOIPOC, OJJHA 3a/a4a. DK3aMEH IPOBOAMTCS B YCTHOU (opme 1o
Owneram. B KaxaoMm Ouiere MpEeACTaBIEHO: OIUH TEOPETUYECKHH BOIPOC, OfHA 3ajada M OIHMH
YTOUYHSIIOLIMIA BOMPOC TO TeMe Kypca. [lpu mpoBemeHnH 3adeTa W HK3aMeHa OOydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocss He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



