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: Henuneiinas ontuka
110 HANPABJICHUIO: SnepHble pU3MKa U TEXHOJIOTHH
NpopuJIb NOArOTOBKHU: SAnepnas puznka, YTC n KoMIbloTepHbIe METOBI B (prznke

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

VK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-2 Cniocoben ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajau3anun

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOMINX PAa3HOIIIACHIA U KOH(PIUKTOB

VYK-3.2 ~ VuureiBaeT B  CBOEM  CONMAIbHON U
poeCCHOHAIBHON AEATEIBHOCTH UHTEPECH], 0COOCHHOCTH
MOBE/ICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofIeH, ¢
KOTOPBIMH ~ PabOTaeT/B3aMMOACHCTBYET, B TOM YHCIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUU

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYIO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN

3a7a4n
VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (TIOCIECTBHS)

KaK JIMYHBIX, TaK U KOJIJICKTUBHBIX ,I[eI\/’ICTBI/II\/’I

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHIA

OIIK-1.3 BnazmeeT cUCTEMaTHYECKHMMHU 3HAHHSIMM IO
OIIK-1 CriocobeH ¢opMynupoBaTh HETH U HaIPaBIICHUIO JIEATEIBHOCTH; YIIIyOJICHHBIMUA 3HAHUSIMHE 110
3aJIaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
OIICHKH, BBISABIISATH IPHOPHUTETHI PEIICHU 33134 |HABBIKAMH TPOBEJACHUS HAyYHO- UCCIICIOBATEIBCKUX padoT
10 IPEIJIOKEHHON TEME

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(OPMALIMOHHO-KOMMYHHUKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAyYHOU JIUTEPATypHl,
MPUMEHEHHsI IPUKJIAHBIX TPOTPAMMHBIX IPOIYKTOB




OIIK-2 CriocobeH npuMeHSITh COBpEMEHHbBIE
METO/IbI UCCIIEIOBAaHUS, OLICHUBATD U
MIPEACTABIATH PE3YIbTAThl BEINTOIHEHHON
paboTbl

OIIK-2.2 Cnocoben 0000mmars ¥ KPUTHYECKH OICHUBATH
OIBIT WM PEe3yJIbTaThl HAYYHBIX HCCIICNOBaHUA B 00IaCTH
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAaTh CIOCOO
MPOBEJCHUS HAyYHOTO MCCIIEIOBAHUS, IPUMEHSITh 3HAHUS B
oOsactTi Mpo(eCCUOHANBHON NESTENbHOCTH HJISl PEIlCHUs
MOCTaBICHHON 3amaud, (opMyTUpOBaHUS BBIBOAOB U
OLIEHKHU TIOJY4YE€HHBIX Pe3yIbTaToOB

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI
Hay4YHO-HCCIICIOBATEIHLCKON ACATEILHOCTH B
BUJIE CTAaTeH, JOKJIAI0B, HAYYHBIX OTYETOB U
MPE3eHTANUH C UCIIOIb30BAaHHEM CUCTEM
KOMITBIOTEPHOM BEPCTKH M AKETOB O(PUCHBIX
nporpamm

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaer HaBbIKAMU YCTHOTO M HMHCBMEHHOTO
U3JI0KEHUS PEe3yJbTaTOB HayuyHOW AEATENBHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAINN

OIIK-3.2 Bnapmeer HaBblkKamMu OQOPMIICHHS PE3YJIbTaTOB
HAay4YHO-UCCJIEJOBATEIbCKON NIEATEIbHOCTH B BHUJE CTAaTEH,
JOKJIaJI0B, HAy4YHBIX OTYETOB W  TNpe3eHTaluil ¢
UCIOJb30BAHUEM CHCTEM KOMIBIOTEPHOW BEPCTKH U
MAKETOB O()HUCHBIX MPOrPaMM

[MK-1 CriocobeH K cO31aHUI0 TEOPETUIECKUX U
MaTeMaTH4ecKuX Mojieliell B 001acTu siIepHOI
(DUBKKH U TEXHOJIOTUH

[TK-1.1 3naeT ¢uzndeckoe onuvcaHue SBICHUA U TPOIECCOB
B 00JIaCTH SJIEpHOM (PU3MKH U TEXHOJIOTHIA

K-1.2 Ymeer CO3/1aBaTh TEOpEeTUYECKHE u
MaTeMaTHyecKkue MOJENIM B 0o0NacTu siiepHOil (U3MKU U
TEXHOJIOTUHI

[IK-2 T'0TOB pUMEHSTh METO/IbI HCCIIETOBAHUS
U pacyeTa MpoLeccoB, IPOUCXOASIIUX B
COBPEMEHHBIX (PU3NYECKHUX YCTAaHOBKAX U
yCTpoiicTBax B 001aCTH sIEPHOH PU3HKH U
TEXHOJIOTUHI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS
WH(POPMAIIMOHHBIX TEXHOJIOTMH W IAKEeTOB MPHUKIAIHBIX
MPOTpaMM TPU MPOSKTUPOBAHUH U PacueTe YCTPOWCTB WU
00beKTOB (YCTaHOBOK, MarepuajoB, MPHOOPOB) B CBOeH
MPEIMETHOM 00JIacTH

[IK-2.4 CnoocobeH caMOCTOSTENFHO IUIAHUPOBAaTh U
MPOBOIUTH HAyYHBIC MCCIIEAOBAHUS CAMOCTOSTENIBHO WIN B
COCTaBe HayYHOI'O KOJIJICKTHBA

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI N0 JUCHMILINHE (MOLYJII0)

B pe3ynbrare ocBoeHUS JUCIIUIUTHHBI 00y4YaroNInecs JOKHBI

3HATb.

- crocoObl MPUOIMKEHHBIX PACYETOB MMOPOTOB BO3HMKHOBEHHMSI TAKMX HEIMHEHHBIX IPOIECCOB, KaK
reHepalys rapMOHHK, ITapaMeTPU4eCcKOe YCHIICHUE, BBIHYXKIICHHBIC paccesHHs, caMO(OKyCHUpOBKa H
camo1epOKyCHpOBKa CBETa, ONTHUYECKUH MPOOOIL;

- IMETh TPE/ICTABICHUE O HEIIMHEHHOW MOMSPU3yEMOCTH BEIECTBA, HETMHEHHBIX BOCTIPHIMYHUBOCTEH
1 (ha30BOro CHHXPOHHM3MA JJISl PA3IMYHBIX HETMHEHHO-ONTUYECKHX MIPOLIECCOB.

YMETb:

- IPOBOAUTD SKCIICPHUMEHTAJIbHBIC UCCIICTOBAHU HEJIMHEHHO-ONTHYECKUX IIPOIECCOB.

BJIAJIETD:

- METOHOJIOTHel BhIOOpa aIeKBaTHBIX METOIOB HCCIIEOBAHUS;

- HaBBIKaMH CaMOCTOSTEIbHOM paboTHI B 1aboparopuu u MHTEpHETE;

- KyJNBTYpOH MOCTAaHOBKH U MOACTUPOBaHUA (PU3NUECKUX 3a]a4;

- OCHOBHBIMH HaBBIKaMH IPE/ICTABICHUS CBOMX PE3Yy/IbTaTOB Ha CEMUHApax, KOH()EPEeHIIHsAX;

- HaBBIKAMH OCBOCHHMS 0OJIBIIOr0 00beMa HH(OpMaINH, BKITIOUask padOTy C HayYHOH JTUTEpaTypoii;

- OCHOBHBIMU HaBBIKAMU HAIIMCAHUS HayYHBIX CTATEH.

- MareMaTH4eCKUM MOJEJIMPOBaHUEM (PU3NUECKUX 3ajad.

- IPaKTUKOM MCCIENOBAHUA U PEILIEHUS TEOPETUUECKUX U IIPUKIIAJHBIX 3a/a4;

- SKCIIEPUMEHTAIIBHBIMU M TEOPETUYECKUMU METOAAMH HCCIEIOBAHMS HEIUHEHHO-ONTHYECKHUX

MPOLIECCOB.

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

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




TpynoeMKOCTb 110 BUAAM YUE€OHBIX 3aHATUH, BKIIIOYAs
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUITMHBI
Camocr.
Jlekrum | Cemunapsr | JlaGopar. paboTs
pabora
1 Henuneitnas MOJISPU30BAHHOCTh 5 10 7
TMIICKTPUKA.
2 ['enepanusa BTopoit rapMOHUKH. 5 10 33
3 [TapameTpuueckas reHepalus CBeTa. 5 10 5
4 BrinyxaeHHoe paccesiHue CBETa. 5 10 9
5 D ekt obparieHns BOTHOBOTO (PpOHTA. 5 10 9
6 CamoBo3zeiicTBue cBeTa. 5 10 42
Nroro 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 AUAIEKTPUKA.
BonHoBoe ypaBHEHME, IUIOCKME M TaycCOBBI BOJHBL. PacmpocTpaHeHue BOJH, IOKa3aTelb

npenomiieHnd. [lonspu3yeMocTs W BOCHPUHMMYHMBOCTBH cpenbl. HenumHelHas BOCHPUMMYHBOCTE.
Henunueilinoe MarepuanbHoe ypaBHeHue. HenuHenHo-onTHYecKoe B3auMoIeWcTBUE. SBieHus,
CBSI3aHHBIE C KBAApPaTWUYHOHM BOCHPUUMYHMBOCTBIO. SIBICHMs, CBsI3aHHBIE C  KyOMYHOU
BOCTIPUUMYMBOCTEIO. [IpuHIun ¢azoBoro cuaxponusma. I[Ipeobpa3oBanue 3HEpruy B HEIMHEHHBIX
npoueccax. CootrHomenune Mbpaunu — Poy. BomHoBoe ypaBHeHWe [UIsi HENMHEHHOW CpEnbl.
[Tpubnmxenue MeUIEHHO MEHSIOIUXCS aMIUTUTYA ¥ MPUOIMKEHNE 3aJaHHOTO MOJIsl. YKOPOUYEHHbBIE
YpaBHEHMUS.

2. T'enepanus BTOpoil TapMOHUKH.

PacnipocTpaneHune cBeTa B OAHOOCHBIX KpUCTayIax. @a3oBel CHHXPOHU3M IPH T€HEpaluu BTOPOH
rapmonuku (I'BI'). I'BI’ B pacxomsmemca cBetoBom mnyuke. ['BI’ cBeTOBbIMH UMIyIbCaMHU.
Huadparmennsiii aneprypHblii 3¢gdexr. Ontuueckue cxembl BHepe3zonatopHoil I'BI. Onruueckue
cxeMbl BHyTpupe3oHaTtopHol I BI'. IIpakrnueckas peanuzauus I'BI.

3. [TapameTpuueckasi reHeparys CBeTa.

TpexdacToTHOE NapamMETPUYECKOE B3aUMOJICUCTBUE CBETOBBIX BOJIH B KBaJPAaTHYHO-HEIMHEHHOMN
cpene. Da30BBI CHHXPOHH3M IIPpH  TPEXYaCTOTHOM IMapaMETPUYECKOM  B3aHMOJCHCTBHE.
[Tapamerpuueckass momuHecueHuus. Ilapamerpuueckoe ycuienue. [lapaMmerprueckuil reHeparop
cgera (IIT°C).

Cemecrtp: 2 (Becennuit)

4. BeIHY)XJIEHHO€E paccesHUE CBETA.

Paccessnue cBeta. BBIHYXIeHHBIE aHANOTU. BbIHYXJIeHHOE KOMOHWHAIMOHHOE pacCesHUe.
BoemyxnenHoe paccesaue Manpensiitamma-bpunmosna (BPMB). ®azoBbiii CHHXpOHH3M NPH
BBIHYK/IEHHBIX paccesHusX. KoMOnHanMoHHbIe J1a3epbl 1 KOMOMHAIIMOHHBIE YCHIIUTEH.




5. Dddexr obpanieHrs BOTHOBOTO (hpoHTA.

Mexanu3m oOparnieHusi BonHoBoro ¢ponra (OB®) mpu BbIHYXAEHHBIX paccesHusx. OB® mnpu
BPMB. VYcnoBus AuCKpUMHHALWMU HEOOpAIIEHHBIX BOJH. JKCIEPUMEHTAIBHBIE CXEMbl H3MEPEHUS
kadectBa OB®. [Ipumenenue sddekra obpamenus BoiHoBoro Gponta. OB® crnabbIx MydkoB Mpu
BPMB. OB® uenonspuzoBanHoro usiaydenus. OOpaieHusi BOJIHOBOTO (pOHTA NMPHU TeHEpaLUH
Pa3HOCTHOM 4aCTOTHI U MPH YETHIPEXBOJIHOBOM B3aUMOJICHCTBUH.

6. CaMOBO3ICHCTBHE CBETA.

CamooKycHpOBKa H KaHAJIUPOBAaHWE JIA3€PHOTO U3IydeHHs. TemioBas 1e(OKyCHPOBKA.
MHorogoToHHOE TOTTIONIeHHEe W MHOropoTOHHAs uoHM3anusa. Onrudeckuii npoboit. Jlyuesas
MPOYHOCTH ONTHYECKUX MATEPHAJIOB.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0XOMMO AJIsl OCYIIeCTBICHHUS 00Pa30BATEILHOIO
npouecca o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIbTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. Ilpuknannas HenuHerHas ontuka, B.I'[Imutpues, JI.B. Tapacos, “®@uszmariut”’, Mocksa, 2004, 512
c.
2. llpuknangnas HenuHeitHas ontuka, ®.lepauke, Jx.Munsunrep, “Mup”’, Mocksa, 1976.
3. Henuneiino-ontudeckue kpuctamisl, CinpaBounuk, [.I.I'yp3anss, B.I'.Imutpues, [{.H.HuxorocsH,
“Pammo u cBs3p”, Mocksa, 1991r.

JomnonHutenbsHas auTeparypa
1. OOpaieHue BOIHOBOTO (PpOHTA NPHU BBIHYKACHHOM paccessHuM cBeta, B.B.Parynbckuid, “Hayka”,

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

Mockaa, 1985.
3. Henuneiinas ontuka u aganTUBHEIC Ja3epHble cucTemsbl, B.1.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 OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

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

2. http://www.edu.ru — ¢penepanpabIi TOpTan «Poccuiickoe oOpa3zoBaHue.

3. http://benran.ru —6ubnuoTeka Mo ecrecTBeHHBIM HaykaMm Poccuiickoii akageMun 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(OPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NIPH OCYLIECTBJICHNH 00Pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust
H HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM (IIPH HEOOXOAMMOCTH)

Skype, Zoom

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



CryneHT, M3y4arollui JTUCHUIUIMHY, JTOJDKEH, C OJHOW CTOPOHBI, OBNAJETh OOIIMM IOHSITUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare usydeHus IUCLUILIMHBI CTYIEHT AOJDKEH 3HAaTh OCHOBHBIE IIOHATHS U IOAXOABI K
HEJIMHEVHON OITHKE, 3HaTb OCHOBHBIE MOJEIH M HMX HEJOCTaTKM M JOCTOMHCTBA, NPHUMEHSTH
[IOJIyYEHHBIE 3HAHUS AJIs PELIECHUs pa3IMyuHBbIX 3a/au.

VYenenrHoe ocBoeHUE Kypca Tpedyer:

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

— BEJICHUS KOHCIICKTa 3aHATHH;

— HaNpsDKEHHON CaMOCTOSATENILHOM Pa0OTHI CTYJICHTA.

CamocrosiTenbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BAaHHOM JINTEPaTyphl;

— TpopaboTKy y4yeOHOro MaTepuaina, IOATOTOBKY OTBETOB HAa BOIIPOCHI, NPEJHA3HAUCHHBIX I
CaMOCTOSITENBHOTO U3yUEHUS;

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

— HOATOTOBKY K BBINOJIHEHHIO 3aJaHUH TEKyIeH U MPOMEXYTOUYHON aTTECTALUH.

[lokazarenem BiajeHHUs MaTEpUaIOM CIY)KUT yMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TeMaM
JUCLUAIUIMHBIL.

BaxHo 10oOWTHCS MOHMMaHMS U3y4yaeMOro Marepuaia, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTIENbHBIX TEM, BOIIPOCOB, CIIEAYeT OOpamarbesi 3a KOHCYJIbTalUsAMH
MIpEeNoAaBaTelio.

[IpomesxyTouHBIN KOHTPOJIb 3HAHUN MPOBOAUTCA B 9 cemecTpe B BUE AU PepeHIMPOBAHHOTO 3a4€eTa,
Ha KOTOPOM CTYIEHTY IpeAJaraercsi IMCbMEHHO OTBETUTh HA TEOPETUYECKHUI BOIIPOC, PELIUTH OAHY
3a/1ady U OTBETUTH Ha BOIIPOCHI IO TeMe Kypca. B 10 cemecTpe KOHTpOIb 3HAHUHA POBOJUTCS B BHUJE
9K3aMeHa, I1e CTYIAEHTY IpeAJlaraercsi MIMCbMEHHO OTBETUTh HA 2 BOIIPOCA 10 TEOPUM U IPAKTUKE,
pEINTh OIHY 3a7a4dy U OTBETUTH Ha BOIPOCHI IO TEME Kypca.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: SnepHble pU3MKA U TEXHOJIOTHH

npopuJib NOArOTOBKHU: Snepuas duzuka, YTC 1 KOMITBIOTEpHBIE METOJIBI B (PU3UKE
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

YK-2 Cnocoben ynpaBisiTh
MCCIIeIOBATEIbCKUM IPOSKTOM Ha BCEX dTalax
ero peajan3anun

VYK-2.4 Ilpeacrapnsier myOIMYHO PE3yabTaThl MPOEKTa (MK
OTHENBHBIX €ro JTamoB) B (OpME OTYETOB, CTaTeH,
BBICTYIUICHMH Ha HAyYHO-NPAKTUYECKUX KOH(EpeHIUsIX,
ceMUHapax | T.II.

YK-3 CrnocoGeH oprann30BbIBaTh H PYKOBOJIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYTO
CTpATEeTHIO IS JOCTHKESHUS IMOCTAaBICHHOMN
3a/1auu

VYK-3.1 Opranuzyer u KOOpAMHUPYET pabOTy y4acTHHKOB
MPOEKTa, CHOCOOCTBYEeT KOHCTPYKTHBHOMY IPEOIOJICHUIO
BO3HHUKAIOIINX PAa3HOITIACHNA U KOH(PIUKTOB

VYK-3.2  VuureiBaeT B  CBOEM  CONMAIbHON U
poeCcCHOHAIBHON AEATEIBHOCTH UHTEPECH], 0COOCHHOCTH
MOBEICHUSI W MHEHHs (BKJIIOYas KPUTHYECKHUE) JIofeH, ¢
KOTOPBIMH ~ PabOTaeT/B3aMMOACUCTBYET, B TOM YHCIE
IIOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUN

VYK-3.3 CnocobeH mpeaBulieTh pe3yiabTarhl (TIOCIECTBHS)
KaK JIMYHBIX, TAK U KOJJICKTUBHBIX ACHCTBUI

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpy4eHUsl 4ieHaM KOMaHbl, OpraHW30BaTh
00CyXIeHUE pa3HbIX UICH 1 MHEHUI

OIIK-1 Criocoben ¢popMynupoBaTh LEIH U
3a/1a4¥l UCCIIEI0BAaHMs1, BEIOMPATh KPUTECPHU
OLICHKH, BBISBJIATH IPHOPUTETHI PEIICHHS 33134

OIIK-1.3 Brnameer cHCTEeMAaTHYECKMUMH 3HAHUSMHU IO
HAIpaBJICHUIO JIESATEIBHOCTH; YIIIyOIICHHBIMUA 3HAHUSMH 110
BBIODaHHON  HANPaBICHHOCTH  TOATOTOBKH, 0a30BBIMH
HaBBIKAMH MTPOBEJICHUSI HAyYHO- HCCIIEHAOBATEILCKUX PadoOT
10 IPEIJIOKEHHON TEME

OIIK-2 CriocobeH npuMeHSITh COBPEMEHHbBIE
METO/Ibl HCCIICIOBAHUS, OLIEHUBATh U
MPECTABISATH PE3YIBTAThl BHIIIOJTHEHHOM
paboThI

OIIK-2.1 CnocobeH NpUMEHATh 3HAHUST M HABBIKU TIO
HCIOJIb30BAHUIO “H(GOPMALIMOHHO-KOMMYHHKAIIHOHHBIX
TEXHOJIOTUH IS TIOMCKA M U3YYEHUS] HAy4YHOU JIUTEPATyphl,
MPUMEHEHHSI IPUKJIAHBIX TPOTPAMMHBIX IPOTYKTOB

OIIK-2.2 Cnocoben 0000mare ¥ KPUTHYECKH OLIEHUBATH
ONBIT M PE3yJbTaThl HAayYHBIX MCCIEJOBaHUI B 00JacTH
npodecCHOHAIBHON IS TeTbHOCTH

OIIK-2.3 CnocobeH apryMEHTHPOBAaHO BBIOMpATh CIOCOO
MPOBEICHUS] HAYYHOTO MCCIICOBAHMS, IPUMEHSITH 3HAHUS B
obyactTi MPOo(eCCUOHANBHON JEeATENFHOCTH JJISl PEIICHUS

OIIK-3 CriocobeH opopMIISITh Pe3yJIbTaThl
HayYHO-HMCCIIE/IOBATEIILCKON JICSITEIbHOCTH B
BUJIE CTATEH, TOKJIAI0B, HAYYHBIX OTUYETOB U
NPE3eHTAUI C UCIIOJIB30BAaHUEM CHCTEM
KOMITBIOTEPHON BEPCTKH M MAKETOB O(PHCHBIX
nporpamMm

MOCTAaBJICHHON 3agay, (OPMYJUPOBAHHUA BBIBOJOB U
OLICHKH MOJyYEHHbIX Pe3yJIbTaTOB
OIIK-3.1 Bmageer mnpodeccCHOHANBHON TEPMUHOIOTHEH,

WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
auTepatype, o0azaeT HaBbIKAMU YCTHOTO M IHCBMEHHOTO
W3JIOKEHUS PE3YJIBTaTOB HAYYHOW JESATENBHOCTH B PaMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.2 Bnanmeer HaBbIKamMu OQOPMIICHHSI PE3YJILTaTOB
HAy4HO-HCCIICAOBATEIbCKON ACATEIbHOCTH B BHJE CTareH,
JOKJIAJ0B, HAay4YHbIX OTYETOB M  IpPE3CHTalUd C
HCIOJb30BAaHUEM CHCTEM KOMIBIOTEPHOH BEPCTKH H
MaKETOB O(UCHBIX MPOrpaMM

[IK-1 Crioco0eH K cO3AaHUI0 TEOPETUIECKUX U
MareMaTH4ecKuX Mojielieli B 001acT sIepHON
(U3UKH U TEXHOJIOTUI

[IK-1.1 3HaeT ¢pusnuveckoe ONMUcaHue SBICHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-1.2 Ymeer CO3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OO0NacTH SIEPHON (GU3WKUA H
TEXHOJIOT U1

[TK-2 T'0TOB NpUMEHSITH METO/IbI UCCIICTOBAHNUSA
Y pacyeTa MpoIeCCOB, MPOUCXOIAIIUX B
COBPEMEHHBIX (DHM3MYECKUX YCTAaHOBKAaX U

wrammianTrAammasr ~ AR A ATy rrradmrrate dhrrnrrrere wr

[1K-2.3 Bnaneer HaBbIKAMU UCIIOJIb30BaHUS
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
IpOrpaMM MpHU NPOEKTUPOBAHUM U pacyeTe YCTPOUCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, MpHOOpPOB) B CBOEH
MpeMETHOM 0bmacTu




yvipounullibsdAx B oAl in AACpPHU YUSVKN 1

. I[MIK-2.4 CnocobeH caMOCTOSTENFHO IUIAHUPOBATh U
TEXHOJIOTHH

MNPOBOAUTL HAYYHBIC HMCCJICIOBAHUA CAMOCTOATCIBHO WUJIU B
COCTAaBC HAYYHOI'O KOJUICKTHBA

2. Iloka3arem OLleHUBAHUS KOMIIeTeHITHHA
B pesynbrare uzydenus quciuiuinHabl « HenrHeiiHas onTikay 00ydJaromuics J0KeH:

3HATh:
- crnoco0bl MPUOIMKEHHBIX PAacueTOB MOPOrOB BO3SHUKHOBEHHS TAKUX HEIMHEHHBIX MPOLECCOB, Kak
reHepanys rapMOHHK, ITapaMeTpU4eCKOe YCHJIICHHE, BBIHYXKJICHHBIE paccesHus, caMO(OKyCHpOBKa U
camoze(OoKyCHpOBKa CBETa, ONTUYECKUI MPOOO;
- IMETh MPEACTABICHUE O HENMHENHOM MOJSIPU3yEMOCTH BEIIECTBA, HEJIMHEUHBIX BOCIPUUMYUBOCTEN
1 $a30BOro CHHXPOHU3MA JJISl PA3IMYHBIX HEJIMHEHHO-ONTHYECKUX IPOLIECCOB.

yMeThb:
- IPOBOJUTH SKCIIEPUMEHTAILHBIE HCCIIEIOBAHUS HETUHEHHO-ONTHYECKUX MTPOLECCOB.

BJa/IeTh:
- MeTonoJorueii Bpi0opa ageKBaTHbIX METOIOB HCCIICIOBAHMS,;
- HaBBIKAMH CAMOCTOSITENILHOW paboThI B Taboparopun u MHTEepHEeTE;
- KyJIBbTYPOH MOCTaHOBKH M MOJIETTMPOBAHMS (PU3NUECKUX 3a/1a4;
- OCHOBHBIMHU HaBBIKAMH INIPEJICTABICHHUS CBOMX PE3YJbTaTOB HA CEMUHAapax, KOH()EePEeHLIUSX;
- HaBBIKAMU OCBOCHHS 0OJIBIIOTO 00beMa HH(pOpMAIIH, BKITIOUasl pabOTy C HAYYHOH JTUTepaTypoii;
- OCHOBHBIMHU HAaBBIKAMH HANMCAHUS HAyYHBIX CTATEH.
- MaTeMaTHYeCKUM MOJEITHPOBAHHEM (PU3MUYECKHX 3a1ad.
- TPaKTUKOH MCCIENOBAaHMUS U PEILICHUS TEOPETUUECKUX U MPUKIIAJHBIX 3a7a4;
- DKCIEPUMEHTAJbHBIMH U TEOPETUUYECKMMU METOJaMM MCCIICIOBaHHUA HEJIMHEHMHO-ONTHUYECKUX
IIPOLIECCOB.

3. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB, 3aJaHHI1, TeM JJIsl IOATOTOBKHU K TeKylIeMy KOHTPOJII0
[Ipumep nomMamiHero 3a1aHusl MPeICTaBICH B IPUKPEIJICHHOM (haidie.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA IIPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

[IpomexyTtounas artectamuss B 9 cemectpe (oceHHeMm) mo auciumuinHe «HenuneliHas onTukay
ocyuectisiercs B popme audepeHIMpOBaHHOIO 3a4eTa. 3a4eT MPOBOAUTCA B yCTHOMH (hopMe.

[IpomesxyTouHBIl — JOMaIlIHEe 3aJaHus, UTOroBbIN — AuddepeHurpoBaHHBIN 3a4eT (OUIET COTEPKUT
1 Bomipoc u 1 3amauy).

B cemecTpe npoBoauTcs 0iHa KOHTPOJIbHAs PaboTa, BBIMOIHAIOTCS TPU IOMAIIHUX 3a1aHHS.

Utorosas arrecramust B 10 cemectpe (BeceHHEM) MPOBOAUTCS B BHJIE dK3aMeHa B YCTHOH (opme
(3K3aMEHAMOHHBIN OMJIET COAEepKUT 2 Bompoca U | 3agauy).

HpI/IMepBI KOHTPOJIbHBIX BOIIPOCOB U 3a/ia4 NPCACTABJICHBI B IIPUKPCIIJICHHOM (1)&171.]'[6.
HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

9 cemectp.

bumer 1.

1. B3aumopeicTBHE 3IEKTPOMArHUTHBIX BOJIH C JUAIEKTPUUECKOU Cpesoi.
Yto Takoe HEIMHEHHAS ONTUKA?

2. 3amaga. OuUEHUTh TNOPSAOK «AaTOMHOI» €IWHUIBI HMHTEHCUBHOCTH CBETOBOTO TONS —
WHTEHCUBHOCTH, TPU KOTOPOH HANPSHKEHHOCTh IIOJISI pPaBHA KYJOHOBCKOMY IIONII0 TPOTOHA Ha
paccTossHUU OOPOBCKOTO pajinyca.

buner 2.
1. HaxomneHue HennHEHHBIX 3G deKTOB. BOTHOBOWM CHHXPOHU3M




2. 3anaua. OLEHUTH NOPSIOK «PEISITUBUCTCKONY» HHTEHCUBHOCTH CBETOBOTO I10JI5, B KOTOPOM HEPIUsI
OCIIWIIIISILIUY 3JIEKTPOHA CTAHOBUTCS] CPABHUMOM C €0 SHEPTUEH TIOKOSL.

buer 3.
1. Ilapamerpudeckas reHeparus cBeTa. [lapamerprueckas JTIOMUHECIICHIIAS

2. 3apava. [loka3zarp, 4To B cpefjax ¢ KyOMUECKOW HEIMHEHHOCTHIO IOKA3aTeNb MPEIOMIICHHUS 3aBUCUT
OT MHTEHCUBHOCTH CBeTa cieAyronum obpazom: n =n0 +n2-1

10 cemectp.

buner 1.

1. BremyxkaenHoe paccesHue Manaenbuitama-bpuiosHa.

2. 3anaya. B KyOMYHO-HENIMHEWHBIN TUAIEKTPUK B OJHOM HAIIPABIEHUH BXOIST JBE CBETOBBIEC BOJHBI C
gactoramMu 1 1 2 . Kakoii cieKTp BOJIH MOKHO OXHJATh Ha BBIXOJE?

3. B03MOXXHOCTH KOMIIEHCAIIMY ONITHYECKHUX abeppauuii ¢ momoribio OBO.

burer 2.

1. Tlonarue oOpameHusi BOTHOBOTO (poHTa. BO3MOXKHOCTH KOMIEHCALMM HMCKaXCHUH BOJHOBOTO
(bpoHTa B JTa3epHBIX YCHIUTEISX.

2.  3agava. [lomyuuTh BBIpakeHHE s ToporoBoit momHocTH BPMB B cdokycupoBaHHOM B
HEJNMHEHHYI0 Cpeldy Iydyke IUIOCKOH CBETOBOM BOJHBI, OTPAaHMYCHHON KpyIiol JauadparMoi.
Kosdpduument ycuneHus CTOKCOBa M3Iy4eHHs B HEITMHEHHON cpene, HOPMUPOBAHHBIN HA €IUHHUILY
WHTCHCUBHOCTH, g , JUIMHA BOJHBI CBETOBOM BOJIHBI A, MOPOroBbIil HHKpeMeHT Grop .Bo3MoxHOCTH
KOMIIEHCAIIUY ONITUYecKux abeppanuii ¢ momorpio OBO.

3. OO6paieHue BOIHOBOTO ()POHTA HEMOJSPU3OBAHHOTO JIA3€PHOTO M3IYyUCHHS IPU BBIHYKICHHOM
paccessHue Mannensmrama-bpumiosna

Kpurepun oneHuBanus
Onenka ommmuno 10 OamioB - BBICTABIISIETCSL  CTYAEHTY, IIOKAa3aBUIEMY BCECTOPOHHUE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
MPUMEHATH UX Ha IPAKTHUKE MPH PEIICHNH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.
Onenka oOmIMYHO 9 0auioB -  BBICTABISETCS  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTH UX Ha MPaKTHKE MPU PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUILHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.
Ouenka oOmIMYHO 8 Oa/IOB -  BBICTABISIETCS  CTYAEHTY, IIOKAa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHSATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.
Ouenka xopoio 7 6ajioB - BBICTABISAETCS CTYACHTY, €CIIM OH TBEPJO 3HAET MaTepuall, 'paMOTHO U IO
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0aIoB - BEICTABISETCS CTYACHTY, €CIH OH TBEPAO 3HAET Marepuai, rPaMOTHO H 110
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha IIPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka Xopo1o 5 6aioB - BEICTABISETCS CTYACHTY, €CJIM OH B OCHOBHOM 3HAaeT Marepuall, [paMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh NOJIyYEHHbIE 3HaHHUS Ha NMPAKTHKE, HO JOIYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynOBIETBOPUTENbHO 4 Oajla - BBICTABISETCS CTYIEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBIA XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BbIX MOHSITHIA,
HapylleHHUsl JOrMYECKON M0CIEeJ0BaTeIbHOCTU B U3JI0KEHUN [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeHmero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ylOBJIETBOPUTENBHO 3 Oajula - BBICTABISETCS CTYICHTY, IOKa3aBIIEMYy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMMOKA B (OpPMYIHpOBKax 0a30BBIX NOHSITHH,
HApYILCHUS] JIOTUYECKOH IOCIIeIOBATEIbHOCTH B HW3JIOKEHHH IIPOrPaMMHOIO Marepuaia, ci1abo
BJIaJICET OCHOBHBIMU paszieliaMu y4eOHOH IpOorpaMMbl, HEOOXOJUMBIMH IS TalbHEHIIero o0y4eHus 1
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OneHKa HEyIOBIETBOPUTEIBHO 2 0ajlia - BHICTABISICTCS CTY/ICHTY, KOTOPBIH HE 3HAeT OOJIBbIIEH YacTH
OCHOBHOTO COJep)XaHUsl y4eOHOW MpOrpaMMBbl JIUCHUIUIMHBI, JOIMyCKaeT rpyOble OmMOKH B
(bOpMyIHPOBKaX OCHOBHBIX NPUHIMIIOB U HE YMEET HCIIOIb30BATh IOJIYYCHHBIC 3HAHUS IIPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHka HEYNOBIETBOPUTEIBHO | 0aim - BBICTABISCTCS CTYIEHTY, KOTOPBIH HE 3HAaeT OCHOBHOTO
cojiep KaHusl y4eOHOW MpOorpaMMbl TUCHUILTUHBI, JOMycKaeT rpyOeiiie omuOK B GOpPMYTUPOBKaX
0a30BBIX TOHATUH IUCUUILIMHBI ¥ BOOOIIE HE MMEET HABBIKOB PEUICHUS THIIOBBIX MPAKTUYCCKHX
3aj1au.

5. MeTonuyeckne MaTepuaJbl, onpeaesiiome NpoueIypbl OlleHMBAHUS 3HAHUIN, YMEHNH, HABHIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHumpoBaHHbId 3aueT MPOBOTUTCS B ycTHOW ¢opme mo Owieram. B kaxmom Owere
MPE/ICTABICHO: OJJMH TEOPETUYCCKUI BOIIPOC, OJJHA 3a/a4a. DK3aMEH MPOBOAMTCS B YCTHOU (opme 1o
Owneram. B kaxaoMm Owiere MpEeACTaBICHO: OIUH TEOPETUYECKHH BOIPOC, OfHA 3ajada M OIHMH
YTOUYHSIIOLIIMI BOMPOC TO TeMe Kypca. [lpu mpoBemeHnHM 3adeTa W HK3aMeHa OOydaromemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



