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 MMeEeT JeJ0 C OCHOBHBIMHU TIOHATHAMHM W WJIEIMH HEJIMHEWHON ONTHKH, OCHOBHBIMH
MeXaHU3MaMH BO3HUKHOBEHHSI HETMHEHHO-ONTHYECKUX SIBIICHUM, UX POJIM B COBPEMEHHOMW JIa3epHOU (u3nke
U TIPaKTHYECKUM MIPUMEHEHUSIM B TEXHHUKE (PU3MUECKOrO SKCIEPUMEHTA U CEPUHHO BBIITYCKAEMBIX JIA3€PHBIX
ycrpoiicTBax. lleHTpanbHOE MECTO 3aHMMAOT T€ pa3feibl HEJIWHEWHOW OINTHUKH, KOTOpPBIE AKTHBHO
paspabarsiBatorcsi B POAL-BHUNDO.

PaccmoTpeHbl BOnpoChl HENMHEHHON MOJIIPU30BAHHOCTH AMIEKTPHKA, MOHATHE (a3oBOro (BOJIHOBOIO)
CUHXPOHH3MAa [PHU HEJIMHEHHO-ONTUYECKOM B3aUMOJIECUCTBUY, BOJHOBOE YPABHEHUE ISl HEJIMHENHON Ccpenbl,
BBIBOABI YKOPOUYCHHBIX YPaBHEHHUH JJsi TeHepald BTOPOH TapMOHHKH B NPUOIMKEHUH MENJICHHO
MEHSIOLINXCS aMIUIMTY]l, NPUOMIDKeHNE 3alaHHOTO MOJIsA, TeHepalusl BTOPOH TapMOHHKH B PACXOAAILIEMCS
CBETOBOM ITy4KE M CBETOBBIMU MMITYJIbCAMH. PacCCMOTpEHBI CXeMBI BHEPE30HATOPHON U BHYTPUPE30HATOPHOU
reHepaluu BTOPOH rapMOHMKH, IapaMeTpuyecKkas reHepaius csera. JatoTcsi OCHOBHBIE IPEACTaBICHUS O
CaMOBO3/ICICTBUM CBeTa, MHOTO(OTOHHBIX IpoOLEccax, ONTUYECKOM Mmpoboe. JlocTaTouHO MOIPOOHO
paccMaTpUBalOTCsl BBIHY)KICHHOE pacCesHUE CBETa, TPEX M UYEThIPEXBOJIHOBOE B3aUMOEHCTBUE 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 MexaHH3MOB BO3HWKHOBEHHS HEIMHEWHO-ONTHYECKUX SBICHHUH, UX POJIM B COBPEMEHHOU
Ja3epHOll (U3MKe, MX IMPAKTHUYECKUM NPUMEHEHHMSM B TEXHUKE (DU3UYECKOr0 SKCIEPUMEHTa M
CEepUIMHO BBITYCKAEMBIX JIA3€PHBIX YCTpOHCTBaX. IIprMeHeHWe TMONy4YeHHBIX 3HAaHUW UL
SKCIIEpUMEHTANbHBIX uccienoBannii B POSAL-BHUNOO.

2. llepedyens popmMupyemMbIX KOMIETeHUHH

OcBoeHue TUCIUILTMHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHINA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

VYK-2.4 TpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
ceMUHapax | T.II.

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

VYK-3.1 Opranuzyer U KOOPAMHHUPYET PaOOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
BO3HHUKAIOMINX PAa3HOIIIACHIA U KOH(PIUKTOB

VYK-3.2 ~ VuureiBaeT B  CBO€H  cOUMAIbHOW U
poeCcCUOHANBHON AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3auUMOACHUCTBYET, B TOM YHUCIIE
MOCPEACTBOM KOPPEKTUPOBKH CBOUX JEHCTBUU

VYK-3 CnocoGeH oprann30BbIBaTh H PYKOBOIUTD
paboToii KoMaH/IbI, BEIpa0aThIBasi KOMaHIHYIO
CTpATEeTuIO IS JOCTHKESHUS IMOCTAaBICHHOMN
3a/1auu

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

VYK-3.4 CpnocobeH miaHupoBaTb KOMaHAHYIO padoTy,
pacnpenensaTh HOpY4YeHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
o0CyXJIeHUE pa3HBIX UJIeH 1 MHCHHIA

OIIK-1.3 BnazmeeT cHCTEMaTHYECKHMMH 3HAHMSIMH IO
OIIK-1 CriocobeH ¢opMynupoBaTh HETH U HaIPaBIICHUIO JIEATENBHOCTH; YIIIYOJISHHBIMUA 3HAHHUSIMH TIO
3aJIaul UCCIIeJIOBaHUS, BRIOUPATh KPUTEPUU BBIOpaHHOH  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMU
OIICHKH, BBISBIISATH IPUOPHUTETHI PEIICHIS 33134 |HABBIKAMH TPOBEACHHUS HAyYHO- UCCIEIOBATEIHCKUX PabOT
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 OIIK-2.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH

METO/Ibl HCCIICIOBAHUS, OLICHUBATh U OIBIT M pEe3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00IacTh
NPEJCTABISTh PE3YJITAThl BHIITOITHEHHOM npo(heCCHOHANTBHOM ESTENbHOCTH
paboTsI OIIK-2.3 CnocobeH apryMeHTHpPOBaHO BBIOMpAaTh CIIOCOO

[IPOBE/ICHUS] HAYYHOI'O UCCIICAOBAaHU, IPUMEHATh 3HAHUS B
oOsactTi Mpo(eCCUOHANBHON NESTENbHOCTH HJISl PEIlCHUs
MOCTaBJICHHOM 3amaud, (opMyTUpOBaHHS BBIBOAOB U
OLICHKH MOJTYYEHHBIX PE3yJIbTaToOB

OIIK-3.1 Bmageer npodeccCHOHAIBHON TEPMUHOIOTHEH,
HCIIONb3yEMOM B  COBPEMEHHOW  HAy4YHO-TEXHUYECKOMN

OIIK-3 CriocobeH opopMIISTh Pe3yIIbTaThI aureparype, o0J1alaeT HaBbIKAMHM YCTHOTO M HHCBMEHHOIO
Hay4HO-UCCJEI0BATEIbCKOMN IESITEIHLHOCTH B H3JIOKEHUS PE3YJIBTaTOB HAYYHOU NEATEIBHOCTH B pPaMKax
BUJIE CTATEN, NOKJIAJ0B, HAyYHBIX OTYETOB U npodeccuoHanTbHOM KOMMYHUKAIIAN

IIPE3CHTALUNI C HCIIOIb30BAHUEM CUCTEM OIIK-3.2 Brmageer HaBblkamMu OGOPMIICHHS PE3YJIbTaTOB
KOMITbIOTEPHON BEPCTKU M MAKETOB O(PUCHBIX Hay4HO-UCCJIEN0BATEIbCKON NIEATEIIbBHOCTH B BHUJE CTaTEH,
nporpaMmm JOKJIAJ0B, HAay4YHbBIX OTYETOB M  MPE3CHTAlUi C

UCIOJb30BAHUEM CHCTEM KOMIIBIOTEDHOW BEpPCTKU U
MAKETOB O()HUCHBIX MPOrPaMM

[TK-1.1 3naeT ¢puzudeckoe onucaHue SBICHUA U TPOIECCOB
[1K-1 CriocoGeH K CO31aHMI0 TEOPETUYECKUX U |B 00IIACTH ANEPHON QM3UKM M TEXHOJIOTHI

MareMaTn4eckux Mojenei B obnactu siaepaoit  |I1K-1.2 VYmeer CO371aBaTh TEOPETUYECKHUE u
(U3UKH 1 TEXHOJIOTUH MaTeMaTHyecKue MOJENIM B OONACTH SACPHOM (M3MKH U
TEXHOJIOTUHI

I1IK-2.3 Bmageer HaBbIKAMU HMCIOJIb30BaHUS

MH()OPMAIIMOHHBIX TEXHOJIOTMH W IAKeTOB IPUKIAJIHBIX
NpOrpaMM IPH MPOSKTUPOBAHUYU M PACUETe YCTPOIMCTB MU
00beKTOB (YCTaHOBOK, MarepuajoB, NMpuOOpOB) B CBoel
IpeIMETHOM 00J1acTh

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

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

3. [lepevyens mIaHUPYeMBIX Pe3yJbTATOB 00y4eHUs 10 AUCHHILUINHE (MOIYJII0)
B pe3ynbrare 0CBOCHUS AUCIMIUTMHBI 00yYatOINecst JOJDKHBI
3HATh:
- CroCcoOBI MPHUOIMKEHHBIX PACYETOB ITOPOTOB BOHUKHOBEHHS TAKUX HEJIMHEHHBIX MPOLIECCOB, Kak
reHepalys TapMOHUK, MapaMeTPHYECKOE YCUIICHHE, BBIHY)KICHHBIE PAacCEesHUs, caMO(OKYCHPOBKA M
camo1epOKyCHpOBKa CBETa, ONTHUYECKUH MPOOOIL;
- IMETh TPE/ICTABJICHUE O HEJIMHEHHOM MOISPU3yEeMOCTH BEIECTBA, HETMHEHHBIX BOCIPUMMYHBOCTEH
1 (ha30BOro CHHXPOHHM3MA JJISl PA3IMYHBIX HETMHEHHO-ONTUYECKHX MIPOLIECCOB.
YMETb:
- IPOBOAUTH IKCIIEPUMEHTAIIBHBIC HCCIICIOBAHNS HEIMHEHHO-ONITUYECKUX TIPOLIECCOB.
BJIQJICT!
- MeTONOJIOTHEH BhIOOpa aeKBaTHBIX METO/IOB UCCIICIOBAHMS;
- HaBBIKAMH CaAMOCTOSITEIBHON paboThI B 1aboparopun u VHTepHere;
- KYJIBTYPOH IMOCTaHOBKH ¥ MOJICTTMPOBAHMS (PU3UUECKUX 33/1a4;
- OCHOBHBIMH HaBBIKaMH IIPE/ICTABICHUS CBOMX PE3YJIBTATOB HAa CEMHHApax, KOH(epeHIusX;
- HaBBIKAaMH OCBOEHHS OOJIBIIOTO 00beMa MH(OPMALIUH, BKIFOYAst padOTy ¢ HAYYHOH JINTEpaTypoi;
- OCHOBHBIMH HAaBBIKaMH HAIIMCAHMS HAYYHBIX CTaTCH.
- MaTeMaTUYeCKUM MOJICITHPOBAHHEM (PH3HYECCKHX 3aj1ad.
- IPAKTHUKOI UCCIIE0BAaHMS M PEIICHUS TECOPETHIECKUX M IPUKIIAIHBIX 3a1a4;
- OKCHEPHUMEHTAIBHBIMH H TEOPETHYECKHMMH METOJAaMH HCCIICJOBAHUS HEIMHEHHO-ONTHYECCKHX
HPOLIECCOB.

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, IUIOCKHME M TayCCOBBI BOJIHBL. PacmpocTpaHeHue BOJIH, IIOKa3aTenb

npenomiieHnd. [lonspu3yeMocTs M BOCHPHHMYMBOCTH cpenbl. HenuHeilHas BOCIPUUMYHMBOCTS.
Henuueilinoe MarepuanbHoe ypaBHeHue. HenuHenHo-onTHYecKoe B3auMoneucTBue. SBieHus,
CBSI3aHHBIE C KBaJApaTMYHOM BOCIHPUMMYHMBOCTBIO. SIBIEHMs, CBsI3aHHBIE C  KyOM4YHOM
BOCTIPUUMYMBOCTEIO. [IpuHIun ¢azoBoro cuaxponusma. I[Ipeobpa3oBanue 3HEpruy B HEIMHEHHBIX
npoueccax. CoortHomenue Mbsuium — Poy. BonHoBoe ypaBHeHHE Ui HEJIMHEHHOH Cpenbl.
[Tpubnmxenne MEUIEHHO MEHSIOIINXCS aMIUTUTYA U NPHOIIDKEHNE 3aJaHHOTO TOJIs. YKOPOUCHHBIE
YpaBHEHMUS.

2. T'enepanus BTOpoil TapMOHUKH.

PacnpocTpaneHue cBeta B OIHOOCHBIX KpucTawiax. dDa30Bblii CHHXPOHU3M MPU I€HEpali BTOPOH
rapmonukn (I'BT"). I'BI’ B pacxomsmiemcss cBeroBoM myuke. ['BI’ CBETOBBIMH HMITYJIbCAMHU.
Huadparmennsiii aneprypHblii 3gdexr. Ontuueckue cxembl BHepezoHatopHod ['BI. Onruueckue
cxeMbl BHyTpupe3oHaTtopHol I BI'. IIpakrnueckas peanuzauus I'BI.

3. [TapameTpuueckasi reHeparys CBeTa.

TpexdacToTHOE NapamMeTPUYECKOE B3aUMOJCUCTBUE CBETOBBIX BOJH B KBaJApaTHYHO-HEIUHEHHOMN
cpene. Da3oBBIi CHHXPOHM3M MpPU  TPEXYAaCTOTHOM MApaMETPUYECKOM B3aUMOZCHCTBHE.
[Tapamerpuueckass momuHecueHuus. Ilapamerpuueckoe ycuienue. [lapamerpuueckuil reHeparop
cgera (IIT°C).

Cemecrtp: 2 (Becennuit)

4. BeIHY)XJIEHHO€E paccesHUE CBETA.

Paccesnie cBeta. BBIHYyXJeHHbIE aHaNOTH. BbIHYXJIeHHOE KOMOWHAIMOHHOE paccesHUe.
BomyxnenHoe paccessuue Mangensiitamma-bpunmosna (BPMB). ®azoBeiii cHHXpOHH3M NpU
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 aucKpUMHHALMU HEOOpAIEHHBIX BOJH. DKCIEPUMEHTAIBHBIE CXEMbl H3MEPEHHS
kadectBa OB®. [Ipumenenue addekra obpamenus: BoaHoBoro pponta. OBD cnabbix MydkoB mpH
BPMB. OB® uenonspuzoBanHoro uznydenus. OOpalieHusi BOJHOBOro ()poHTa HpU TeHEpaLuu
Pa3HOCTHOM 4aCTOTHI U MPH YETHIPEXBOJIHOBOM B3aUMOJICHCTBUH.

6. CaMOBO3ICHCTBHE CBETA.

CamooKycHpOBKa H KaHAJIMPOBAHWE JIA3€PHOTO W3IydeHHs. TeruioBas /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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCSA IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare u3ydeHus IUCUMIUIMHBI CTYAEHT MOJDKEH 3HATh OCHOBHBIE IOHSATHS M IIOAXOABI K
HEJIMHEWHON OITHKE, 3HaThb OCHOBHBIE MOJEIM M HMX HEIOCTAaTKM M JOCTOMHCTBA, NPUMEHATH
[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 y4deOHOro MarepHuaja, MOATOTOBKY OTBETOB Ha BOMPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSITENBHOTO U3yUEHUS;

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

— HOATOTOBKY K BBINOJIHEHHIO 3aJaHUH TEKyIeH U MPOMEXYTOUYHON aTTECTALUH.

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

BaxxHo 10oOWTHCS MOHMMAaHUS M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU M3YYEHHsI OTICNbHBIX TEM, BOIPOCOB, CJIEAYET OOpaIarbcs 3a KOHCYIbTAlMAMHU
MIpEeNoAaBaTelio.

[IpomesxyTouHBIN KOHTPOJIb 3HAHUW MPOBOIUTCS B 9 cemecTpe B Buje AuddepeHunpoBaHHOrO 3a4era,
Ha KOTOPOM CTYIEHTY IIpe/ularaercs NUCbMEHHO OTBETUTh Ha TEOPETUYECKHUM BOIIPOC, PELIUTH OAHY
3a/1ady U OTBETUTH Ha BOIIPOCHI IO TeMe Kypca. B 10 cemecTpe KOHTpOIb 3HAHUHA POBOJUTCS B BHUJE
9K3aMeHa, Iie CTYACHTY Ipe/ylaracTcs IMCbMEHHO OTBETUTh Ha 2 BOIIPOCA 10 TEOPUHU 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 IpencrapnsieT myOIUYHO pe3yNbTaThl IpoeKTa (WIn
OTHENBHBIX €ro JTanoB) B (opMe OTYETOB, CTaTei,
BBICTYIUICHMH Ha HAyYHO-NIPAKTUYECKUX KOH(EepeHIusX,
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 KOOPAMHHUPYET PaOOTy YYaCTHUKOB
MPOEKTa, CHOCOOCTBYET KOHCTPYKTUBHOMY IPEOIOJICHHIO
BO3HHUKAIOIINX PAa3HOITIACHNA U KOH(PIUKTOB

VK-3.2 ~ VuurpiBaeT B  CBO€H  cOUMAIbHOW U
po(eCcCUOHANBHON AEATENbHOCTH HHTEPECH], 0COOEHHOCTH
MOBEICHUSI U MHEHUs (BKIIOYas KPUTHYECKHE) JIIOIeH, C
KOTOPBIMH ~ PabOTaeT/B3aUMOACHUCTBYET, B TOM YHUCIIE
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 HOpY4YeHUsl YiIeHaM KOMaH[bl, OpraHU30BaTh
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 cHCTEeMaTHYeCKUMU 3HAHUSAMU TIO
HAIPABJICHUIO JIEATCIBHOCTH; YIITyOICHHBIMH 3HAHUSIMH TI0
BBIOpaHHON  HANpaBIEHHOCTH TOATOTOBKH, 0a30BBIMHU
HaBBIKAMH MPOBEIICHHsI HAyYHO- MCCIIEIO0BATEIILCKUX PaboT
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 Cmocoben 00001maTs ¥ KPUTHYECKH OILEHUBATh
OIBIT M PE3yJbTaThl HAYYHBIX MCCIICJOBaHUII B 00JacTh
mpoeCCUOHATBHOM IEATEILHOCTH

OIIK-2.3 CnocobeH apryMeHTHPOBAaHO BBIOMpAThH CIIOCOO
MPOBEICHUS] HAYYHOTO MCCIICIOBAHMS, IIPUMEHSTh 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 3agaud, (OpPMYIMPOBaHHUsS BBIBOAOB U
OLICHKH MOJyYEHHbIX Pe3yJIbTaTOB
OIIK-3.1 Bmageer mnpodeccCHOHANBHON TEPMUHOIOTHEH,

WCIIONIb3yEMOH B COBPEMEHHOM  HAy4YHO-TEXHUYECKOU
aurepatype, o0J1aaeT HaBBIKAMHM YCTHOTO M HMHCbMEHHOTO
W3JIOKEHUS PE3YNBTaTOB HAyYHOW IEATENBHOCTH B paMKax
npodeccuoHaIbHONH KOMMYHHUKAIUU

OIIK-3.2 Bnanmeer HaBblkKamu OQOPMIICHHS PE3YJILTaTOB
HAy4HO-HCCIIECA0BATENILCKON JESITEIbHOCTH B BHUIE CTaTeid,
JOKJIAJ0B, HAay4YHbIX OTYETOB M  IpPE3CHTalUd C
WCIOJb30BAaHUEM CHCTEM KOMIIBIOTEPHOW BEPCTKH U
MaKETOB O(UCHBIX MPOrpaMM

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

[IK-1.1 3HaeT ¢pusuveckoe OMUCaHKE SBICHHUA U MPOILECCOB
B 00J1aCTH SIEPHOH (PU3MKH U TEXHOIOTHIA

[IK-1.2 Ymeet co3/1aBaTh TEOPETUYECKHUE u
MareMaTH4ecKue MOJIeNId B OONacTH sAepHON (UBHKH |
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 Brnaneer HaBbIKAMHU UCIIOJIb30BaHUs
WH(POPMALIMOHHBIX TEXHOJIOIMHA M IaKEeTOB MPHUKIAIHBIX
MpOrpaMM INPH MPOEKTHPOBAHUHU U PACUeTe yCTPOIMCTB 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:
- crocoObl NPUOMMKEHHBIX PACYETOB MOPOTOB BO3HUKHOBEHHUS TaKUX HEJIMHEHHBIX MPOLECCOB, Kak
reHepanys rapMOHHUK, MapaMeTPUYECKOe YCHIICHHE, BBIHYKACHHBIE PacCesiHUsA, caMO(OKyCHPOBKA U
camoze(OoKyCHpOBKa CBETa, ONTUYECKUI MPOOO;
- IMETh MPEACTABICHUE O HEMUHEHHOM MOISPU3yEMOCTH BEILIECTBA, HEJIMHEUHBIX BOCIPUMMYUBOCTEN
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

[MpomexxyTounast arrecranms B 9 cemectpe (oceHHeM) MO JucnuiUimHE «HenmuHelHas OmTHKa
ocyuectisiercs B popme audepeHIMpOBaHHOIO 3a4eTa. 3a4eT MPOBOAUTCA B yCTHOMH (hopMe.

[IpomexyTouHBIN — JOMAIlHEe 3aJaHusl, UTOTOBBIA — qUQPepeHIMPOBAHHBIN 3a4eT (OMIET COOEPKUT
1 Bomipoc u 1 3amauy).

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

Urorosas arrecranust B 10 cemectpe (BeceHHEM) MPOBOAMTCS B BUJC DK3aMEHa B yCTHOW Qopme
(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. ONEHUTh TOPAIOK «AaTOMHOW» E€IMHUILIBI WHTEHCUBHOCTH CBETOBOIO TMONS —
WHTEHCUBHOCTH, TPU KOTOPOH HANMPSKEHHOCTh IIOJII paBHAa KYyJIOHOBCKOMY TIOJIO TPOTOHA Ha
paccTossHUU OOPOBCKOTO pajinyca.

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




2. 3anaua. OLEHUTb NOPANOK «PEIATUBUCTCKONY» HHTEHCUBHOCTH CBETOBOIO I10JIs, B KOTOPOM SHEPTUs
OCIIWIIIISILIUY 3JIEKTPOHA CTAHOBUTCS] CPABHUMOM C €0 SHEPTUEH TIOKOSL.

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

2. 3apnaua. Ilokazarp, 9TO B cpeax ¢ KyOUYeCKOH HEMMHEHHOCTBIO MMOKA3aTelb PETOMIICHHS 3aBUCHT
OT MHTEHCUBHOCTH CBeTa cieAyronum obpazom: n =n0 +n2-1

10 cemectp.
buner 1.
1. BremyxkaenHoe paccesHue Manaenbuitama-bpuiosHa.

2. 3angaya. B kyOMYHO-HETMHEWHBIN JUAIEKTPUK B OJHOM HANPABJICHUN BXOJST JIBE CBETOBBIC BOJHBI C
gactotamu 01 u @2 . Kakolt ciekTp BOJIH MOKHO OKHJIaTh HA BBIXOJE?

3. B03MOXXHOCTH KOMIIEHCAIIMY ONITHYECKHUX abeppauuii ¢ momoribio OBO.

buier 2.

1. Tlonarue oOpameHus BOTHOBOTO (poHTa. BO3MOXHOCTH KOMIICHCALIMHW HMCKAXCHUH BOJHOBOTIO
(bpoHTa B JTa3epHBIX YCHIUTEISX.

2. 3apgava. [lomyunTs BbIpakeHue JuId MOporoBod MomHoctyu BPMB B cdokycupoBaHHOM B
HEJNMHEHHYI0 Cpeqy IIydyKe IUIOCKOM CBETOBOW BOJIHBI, OTPaHMYEHHOW KpyIiodh auadparmoi.
Kosdpduument ycuneHus CTOKCOBa M3Iy4eHHs B HEIMHEHHON cpene, HOPMUPOBAHHBIA HA SIUHMUILY
WHTCHCHUBHOCTH, g , AJIMHA BOJIHBI CBETOBOW BOJIHBI A, MIOPOTOBBIN MHKpeMeHT Grop .Bo3MOXHOCTB
KOMIIEHCAIIUY ONITUYecKux abeppanuii ¢ momorpio OBO.

3. OOpaiueHne BOJIHOBOTO (PpOHTA HEMONISPU30BAHHOTO JIA3€PHOTO H3IYHEHUs MPHU BBIHYXKIECHHOM
paccessHue Mannensmrama-bpumiosna

Kputepun onennBanus

Onenka ommuno 10 OGamnoB - BBICTABIISIETCSL  CTYAEHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTh, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKHU
MPUMEHATh X Ha NPAaKTHKE PU PEIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U NMPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHUM.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbLHOE 0OOCHOBaHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 8§ OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOUETAMH.

Ouenka Xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.

Onenka xopomio 6 0aioB - BEICTABIISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MarepHuall, TPaMOTHO U 1O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHATh II0JIy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIYCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAeT B
OTBETE WJIH B PEIICHUH 3371a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka ynoBIETBOPUTEIbHO 4 Oamia - BBICTABISETCS CTYIACHTY, MOKa3zaBIIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO MpPaBUJIbHBIE (DOPMYITMPOBKH 0a30BBIX MOHSITHMH,
HapylLEHUs JIOTHYECKON II0CIIEeI0BATEIbHOCTH B M3JIOKEHUM IIPOIPaMMHOIO0 Marepuajla, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.



OueHka ymOBIETBOPUTEIbHO 3 Oaiia - BBICTAaBISAETCS CTYICHTY, MOKa3aBIeMy (parMeHTapHBIH,
pa3pO3HEHHBIN XapakTep 3HaHHi, JOIyCKAIOUIEMy OIMUOKM B (OPMYIHPOBKaX Oa30BBIX MOHSATHH,
HApYILCHUS] JIOTMYECKOH MOCJIEOBAaTEIbHOCTH B M3JIOKCHUM HPOrPAMMHOIO Marepuaina, ciiabo
BJIaJICET OCHOBHBIMU pa3JieliaMy y4eOHOW MpOrpaMMbl, HEOOXOMUMBIMHE JUIS JaJIbHEHUIIEro 00yUeHHs U
C TPYZIOM IIPUMEHSET ITOJyYCHHbIC 3HaHHS IAKE B CTAHIAPTHON CUTYaIHH.

OueHKa HEYIOBIETBOPUTEIBHO 2 Oajuia - BHICTABISETCSl CTYACHTY, KOTOPBIA HE 3HAET OOJbIICH YacTH
OCHOBHOTO COJepKaHUsl y4eOHOHW MpOrpaMMbl JUCIMIUIMHBI, JONyCKaeT rpyOble OIMMOKH B
(OpMyIHPOBKaX OCHOBHBIX MPUHIIUIIOB M HE YMEET UCIIONB30BaTh MOTYyYCHHBIC 3HAHHS NTPU PEIICHUN
THUIIOBBIX 33/1a4.

OreHKka HEYNOBIETBOPUTEIBHO | 0amn - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep )KaHusl y4eOHOH MpOorpaMMbl IUCIUILTUHBI, JOMycKaeT rpyOeiiinne omuOKd B (GOPMYITUPOBKAX
0a30BBIX TOHATHH TUCHUILUIMHBI U BOOOIIE HE WMEET HABBIKOB DPEIICHUS THIIOBBIX IPAKTHYCCKHX
3aj1au.

5. MeTtonu4eckne MaTepuabl, onpeneasone Npouexypbl OeHUBAHUA 3HAHUI, YMeHH I, HABBIKOB H
(W) onbITA AESATEJILHOCTH

JuddepeHnmpoBaHHblli 3a4€T MPOBOAUTCS B YCTHOH Qopme mo Owneram. B kaxmom Ouiere
MPE/ICTABICHO: OJJMH TEOPETUYCCKUI BOIIPOC, OJJHA 3a/a4a. DK3aMEH MPOBOAMTCS B YCTHOU (opme 1o
Owneram. B kaxkaom Ouiere NpeACTaBICHO: OJMH TEOPETHYECKUH BONPOC, OAHA 3aja4a U OIUH
YTOUYHSIIOLIMIA BONPOC MO TeMe Kypca. [lpu mpoBeIeHMM 3adera W JK3aMeHa oOydaroniemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocs He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



