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 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

OIIK-1.2 Cnocoben 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBaHUII B 00JacTh

OIIK-1 Bnaneer cuctemolt pyHIaMeHTATBLHBIX N
npodeccuoHaIbHON 1S TeTbHOCTH

HAaYyYHbIX 3HAHMI B 00J1aCTH

OIIK-1.3 [TonnMaeT MEeXANCLIUIIMHAPHBIC CBS3U B O0OJIACTH
(hu3HMKO-MaTeMaTHIECKUX HAyK

MareMaTHuKu W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
peleHny 3a1a4 MpoPeCCHOHANBHON e TeTbHOCTH

OIIK-2.2 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICAOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON

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 Brnameer mnpodeccMOHaNbHONW TEPMUHOIOTHEH,
HCIIONB3YEMOM B  COBPEMEHHOW  HAyYHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH B paMKax
npo¢ecCHOHATBHON KOMMYHHUKAIIUN

OIIK-3 Criocoben BbIOUpath u (M) OIIK-3.1 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBATbH
pa3pabaTbIBaTh MOJAXObI K PEIICHHUIO TUMOBBIX |[IyTH peIIeHHs, IpeqiaraTh 1 KOMOWHHPOBATh CHOCOOBI
1 HOBBIX 3324 B 0011aCTH MPO()ECCHOHATBHON | peIeHHs

JEATeIbHOCTH, YIUTBIBAsi 0COOCHHOCTH U
OTPaHUYEHUS PA3TUYHBIX METOJOB PECILICHHUS

OIIK-4 CriocoOeH ycItentHo peain30BbIBaTh OIIK-4.2 CrocobeH TpPUMEHATh 3HAHWS B 00JacTH
pelIeHne MOCTaBICHHON 3a]]auu, IPOBECTH (U3KMKO-MaTeMaTHYECKUX HAyK JUIS PEIICHUS TIOCTABICHHOM
aHaJlu3 pe3ysbTara v MPeICTaBUTh BBIBOABI, 3agaudl, GOPMYIUPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
MPUMEHSISl 3HAHVSI ¥ HABBIKH B 00JIACTH pe3yabTaToB

(pr3nKO-MaTEMATHYCCKUX HAYK U OIIK-4.3 CnocoGeH apryMEeHTHpPOBAaHO BBIOMpaTh CHOCOO
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 COIIMAJIbHBIC, ITHUYECKUE,
KOH(ECCHOHAIBHBIC U KyJIBTYpPHbIC Pa3Inyust

OIIK-5.2 Bmaneer
KOJUIEKTUBOM B
JIEeSITEJIbHOCTHU

HaBBIKOM
chepe cBoel

PYKOBOJCTBA  MaJbIM
npodeccuoHaIbHON

OIIK-5.3 Crpemutrcs K TOJY4YEHUIO HOBBIX 3HAHUI,

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

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaTH U 0000IIATH
nHpopMaIrio 00 akTyaJdbHBIX pe3yJbTaTax HCCIIeOBaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATLHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THUIIOTE3BI, CTPOUTH
MaTeMaTHYecKue MOAETH ISl ONUCAaHUA H3y4aeMBIX
SIBIICHUI | TPOLIECCOB, OICHUBATh KAUeCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrnocobeH mnpuUMEHATh TeopeTHyeckue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN

HAay4YHOM 3aja4e W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl
IMK-3.1 Tlonumaer npuMHOUNBI pPabOTHl HUCIONB3YEMOTO
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) € HCIOIb30BAaHUEM HCCIIEI0BATEIBCKOTO
00opynoBaHus (IIAKETOB MPUKIIAAHBIX IPOTPAMM)

IMK-3.3 CnocobeH oIleHUBaTh TOYHOCTh IOJyYEHHBIX
9KCIIEPUMEHTAIILHBIX (UMCIICHHBIX) PE3YJIbTaTOB

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

3HAaTh:

- crmocoObl NPUOMMKEHHBIX PACYETOB MOPOTOB BO3HUKHOBEHHUS TaKUX HEJIMHEHHBIX MPOLECCOB, Kak
reHepanys rapMOHHUK, apaMEeTPUYECKOE YCHIICHHE, BBIHYKACHHBIE PAacCesiHUs, caMO(OKyCHPOBKA U
camozeOoKyCHpOBKa CBETa, ONTUYECKUI MPOOO;

- IMETh MPEACTABICHUE O HEMUHEHHOM MOISPU3yEMOCTH BEILIECTBA, HEJIMHEUHBIX BOCIPUMMYUBOCTEN
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, IJIOCKME U TayccoBbl BOJHBL. PacmpocTpaHeHue BOJIH, IIOKa3areib
npenomiieHnd. [lonaspu3yeMocTs M BOCHPHHMYHMBOCTH cpenbl. HenuHeilHas BOCIPUUMYHMBOCTS.
Henuueilinoe MarepuanbHOoe ypaBHeHue. HenuHenHo-onTHyeckoe B3auMoneucTBue. SBieHus,
CBSI3aHHBIE C KBaJApaTMYHOM BOCHPUMMYHMBOCTBHIO. SIBIEHMs, CBsI3aHHBIE C  KyOM4YHOI
BOCTIPUUMYMBOCTEIO. [IpuHIun ¢aszoBoro cuaxponusma. [Ipeobpa3oBanne 3HEpruy B HEIMHEHHBIX
npoueccax. CoortHomenue Mbpuium — Poy. BonHoBoe ypaBHeHHE Ui HEJIMHEHHOH Cpelnbl.
[Tpubnmxenue MEUIEHHO MEHSIOIINXCS aMIUTUTYA U NPHOIIDKEHNE 3alaHHOTO TOJIs. YKOPOUCHHBIE
YpaBHEHMUS.

2. T'enepanns BTOpoil TapMOHUKH.

PacnpocTpaneHue cBeta B OIHOOCHBIX KpucTauiax. d®a30Bblii CHHXPOHU3M MPU T€HEpali BTOPOH
rapmonukn (I'BT"). I'BI’ B pacxomsmiemcss cBeroBoM myuke. ['BI’ CBETOBBIMH HMMITYJIbCAMHU.
Huadparmennsiii aneprypHblii agdexr. Ontuueckue cxembl BHepezoHatopHod ['BI. Onruueckue
cxeMbl BHyTpupe3oHatopHol I BI'. IIpakrnueckas peanuzauus 1’ BI.

3. [TapameTpuueckas reHeparys CBeTa.

TpexyacToTHOE NapamMeTPUYECKOE B3aUMOJCUCTBUE CBETOBBIX BOJH B KBaJIpaTHYHO-HEIUHEHHOMN
cpene. Da3oBBII CHHXPOHM3M MpPU  TPEXYACTOTHOM IApaMETPUUYECKOM  B3aUMOZCHCTBHE.

[Tapamerpuueckass momuHecueHuus. Ilapamerpudeckoe ycuienue. [lapamerpuueckuil reHeparop
cgera (IIT°C).

Cemecrtp: 2 (Becennuit)

4. BeIHY)KJIEHHO€E paccesHUE CBETA.

Paccessnne cBeta. BBIHYXIeHHbIE aHaNOTH. BbIHYXJIeHHOE KOMOWHAIMOHHOE paccesHUe.
BremyxnenHoe paccessuue Mangensiitamma-bpunmosna (BPMB). ®azoBeiii cCHHXpOHH3M NIpU
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. DKCIEPUMEHTAIBHBIE CXEMbl H3MEPEHHS
kadectBa OB®. [Ipumenenue addekra obpamenus: BoaHoBoro pponta. OBD cnabbix MydkoB mpH
BPMB. OB® uenonspuzoBanHoro uznydenus. OOpalieHusi BOJHOBOro ()poHTa HpU TeHEpaLuu
Pa3HOCTHOM YaCTOTHI U MPH YETHIPEXBOJIHOBOM B3aUMOJICHCTBUH.

6. CaMOBO3ICHCTBHE CBETA.

CamoQoKycHpOBKa H KaHAJIMPOBAHWE JA3€PHOTO W3IydeHHs. TeruoBas /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 HenuHeitHas ontuka, ®.llepauke, Jx.Munsunrep, “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 JUCIUIUIMHY, JOJDKEH, C OJHOW CTOPOHBI, OBJIAJIETh OOIIMM IMOHSITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.



B pesynbrare u3ydeHHs IUCLHMIUIMHBI CTYICHT AOJKEH 3HaTh OCHOBHBIC IOHSTUS U MOAXOIBI K
HEJIMHEWHON OITHKe, 3HAaTh OCHOBHBIE MOJENM W HMX HENOCTAaTKd M JOCTOMHCTBA, MPUMEHSTHh
MOJIYYEHHBIE 3HAHUS JJI PEUICHUS Pa3IMYHbIX 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 yd4eOHOro MarepHuayia, IMOATOTOBKY OTBETOB Ha BOIPOCHI, MPEIHA3HAYCHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMpIX CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCTaluu.

[Mokazarenem BiajeHHs MarepHajIoM CIYXXHT YMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCH IO TEMaM
JHCIUTLIAHBI.

BaxxHo noOuThca MOHMMaHMS M3y4aeMOIo MaTepHaja, a He MEXaHHYECKOTo €ro 3anoMuHaHus. [Ipu
3aTPyOHEHUM W3y4YeHHs] OTACIBbHBIX TEM, BONPOCOB, CIEAYeT OOpamarbcsi 3a KOHCYJIbTALUSIMH
[IPENoJaBaTeo.

ITpoMe:KyTOUHBIM KOHTPOJIb 3HAHUK MPOBOAUTCS B 9 cemecTpe B BUAE MUBPEPEeHIUPOBAHHOIO 3a4€Ta,
Ha KOTOPOM CTYAEHTY Ipeaaraercsd MUCbMEHHO OTBETUTh HAa TEOPETHUYECKHH BONPOC, PEIINUTH ONHY
3aJauy 4 OTBETUTh Ha BOIPOCHI 110 TeMe Kypca. B 10 cemecTpe KOHTpOIb 3HaHUH NIPOBOIUTCS B BUJIE
9K3aMeHa, TJe CTYAECHTY MNpeayiaraeTcsl MHUCbMEHHO OTBETUTh Ha 2 BOIpOCa MO TEOPUM MU IPAKTHKE,
pELINTh OZIHY 3a/lauyy U OTBETUTbH Ha BOIIPOCHI 10 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 00600mars U KpPUTHYECKH OIICHUBATH
OIBIT M PE3yJbTaThl HAYYHBIX HCCIICJOBAHUII B 00JacTh
npo(heCCHOHANTBHOM ESTENbHOCTH

OIIK-1.3 [TonnMaeT MeXAUCIUIIMHAPHBIC CBS3U B O0OJIACTH
MareMaTHK W (U3UKH U CHOCOOCH HMX MPHMEHSTh IPH
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 Crniocoben OIICHUBATh aKTyaJlbHOCTh
UCCIICIOBAaHUM B obnmactu cBoed mnpodeccrnoHambHON
JESITEIbHOCTU U UX IIPAKTUYECKYIO 3HAYUMOCTb

OIIK-2.3 Brnameer mnpodeccHOHaNbHONW TEPMUHOIOTHEH,
HCIIONb3YEMOM B  COBPEMEHHOM  HAy4YHO-TEXHUYECKOMN
nuTeparype, o0nagaeT HaBBIKAMU YCTHOTO M MHUCHMEHHOTO
U3JI0KEHUS PE3yJbTaTOB HAyYHOW JESTEIbHOCTH 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 CrocobeHn aHanu3upoBaTh 3ajady, [JIAHUPOBAThH
MyTH peIeHus], MpeyiaraTh U KOMOMHHUPOBATh 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 CrnocobeH mNpuMeHSTh 3HaHUS B  o0JacTu
(bHU3MKO-MaTEMaTHYECKUX HAyK JUIS PeIIeHUs IOCTaBICHHOM
3agaud, GOPMYIHPOBAHUS BHIBOAOB U OLIEHKU MOJTYYEHHBIX
pe3yabTaToB

OIIK-4.3 CnocobeH apryMeHTHPOBAaHO BBIOMpATh CIIOCOO
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 COIIMAJIBHEIE, ITHHYECKHE,
KOH(ECCHOHAIBHBIC M KYJIBTYPHBIC Pa3InHs

OIIK-5.2 Bnaneer
KOJUIEKTUBOM B
eI TEIIHbHOCTH

HaBBIKOM
chepe  cBoelt

PYKOBOJICTBA  MAaJIbIM
npodeccruoHambHOM

OIIK-5.3 CrpeMurcss K TIOIYYECHUIO HOBBIX 3HAHHMH,

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

[MK-1.1 CnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBAHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh  THUIIOTE3bl, CTPOUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCAaHMA H3y4aeMbIX
SIBIICHUH U TPOLIECCOB, OLIEHUBATH KAU€CTBO pa3padoTaHHON
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeTHdueckne W (WIn)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON

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

CIICUAIINM3UPOBAHHBIMUA TAKCTAMU HNPUKITAIHBIX

porpamm) B U30paHHON TpeMETHON 00JIaCTH

Hay4yHOM 3ajade M  MHTEPIPETUPOBATh  I10JIyYEHHbIE
pe3yabpTarhl

[IK-3.1 Ilonumaer npuHOUNBI pPabOThl HCIOIB3YEMOIO
00opynoBaHUs (cienmanu3upoBaHHBIX [IaKETOB
MPUKIIAAHBIX TIPOTPaMM)

[K-3.2 Criocoben MIPOBOJIUTH SKCIIEPUMEHT

(MozmenupoBaHUE) C HCIIOIB30BAHUEM HCCIEI0BATEIHCKOIO
o0opynoBaHus (ITAKETOB MPHUKIIAIHBIX IPOTPAMM)

[IK-3.3 CnocoOeH oOneHMBaTH TOYHOCTh IOJyYEHHBIX
SKCIIEPUMEHTANIbHBIX (UMCIEHHBIX) PE3yAbTaToOB




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

3HATH:
- CrocoObl MPHUOIMKEHHBIX PACYETOB ITOPOTOB BOHUKHOBEHHS TAKUX HEJIMHEHHBIX MPOLIECCOB, Kak
reHepalys TapMOHUK, MapaMeTPHYECKOE YCUIICHHE, BBIHYKICHHBIE PAaCcCEesHUs, caMO(OKYCHPOBKA M
camoiepOKyCHpOBKa CBETa, ONTUYECKUH MPOOOIL;
- IMETh TPE/ICTABJICHUE O HEJIMHEHHOM MOISPU3yEeMOCTH BEIECTBA, HETMHEHHBIX BOCIPUUMYHBOCTEH
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

[Mpomexxyrounast arrecrauusi B 9 cemectpe (oceHHeM) mo mucuuiuinHe «HenuHeiHas onTHKay
ocymiecTBisieTcs B hopme qudGepeHIIMPOBAHHOTO 3a4eTa. 3a4eT MPOBOJUTCS B yCTHOMH (hopMe.

[IpomexxyTouHbIi — JOMAIlIHEe 3aJaHusl, UTOTOBBIA — MU QepeHIIMPOBAHHBIN 3a4eT (OUIET CONEPKUT
1 Boripoc u 1 3amaqy).

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

Utorosas arrecramust B 10 cemectpe (BeceHHEM) NMPOBOAMTCA B BUAE 3K3aMEHa B YCTHOW Qopme
(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. OLEHUTH TOPSIAOK «AaTOMHOW» EIWHHUIBI HHTEHCUBHOCTH CBETOBOTO TMOJI —
WHTEHCUBHOCTH, IIpU KOTOPOH HAIPSDKEHHOCTh IIOJI paBHA KyJOHOBCKOMY IIOJNIO IIPOTOHA Ha
pacctosHuu OOPOBCKOTO pajauyca.

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

2. 3amaya. OUEHUTH MOPSIOK «PEISATUBUCTCKON» HHTEHCUBHOCTH CBETOBOTO TOJISI, B KOTOPOM SHEPTHS
OCLIMJUIALIMY JIEKTPOHA CTAHOBUTCS CPABHUMOIL € €ro 3HEpruen moKos.

Bbuner 3.



1. INapamerpuueckas reHepanus csera. [lapamerpuueckast TIOMUHECHEHINS

2. 3apnaua. [TokazaTh, 9TO B cpeiax ¢ KyOMYECKON HEMTMHEHHOCTBIO MOKA3aTelh PETOMIICHHS 3aBUCHT
OT MHTEHCUBHOCTH CBeTa cieAyomumM obpazom: n =n0 +n2-1

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

2. 3anpaya. B kyOMYHO-HETMHEWHBIM JU3IEKTPUK B OAHOM HalPaBJICHUU BXOIAT JIBE CBETOBBIC 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 oOpaieHuss BOMHOBOTO (poHTA. BO3MOXKHOCTH KOMIICHCAIIMH HMCKAXXCHUH BOJHOBOTO
(poHTa B Ja3epHBIX YCHINTEIISX.

2. 3apgaya. llomyunTs BbIpaxeHue g moporoBoid MomHoctdu BPMbB B cdokycupoBaHHOM B
HEJIMHEHHYI0 Ccpeqy Iydyke IUIOCKOW CBETOBOW BOJIHBI, OTPaHWYEHHOW Kpyriod auadparmoi.
Koadhdumument ycuneHust crokcoBa M3JIydeHHUs] B HEITMHEWHOUW cpelle, HOPMUPOBAHHBIN Ha €AMHUILY
MHTEHCUBHOCTH, g , JJIMHA BOJIHBI CBETOBOW BOJHBI A, TOPOTOBBIN MHKpeMeHT Griop .Bo3MokHOCTB
KOMIIEHCAIUY ONTHYecKux abeppauuii ¢ momoripio OBO.

3. OobpaiueHue BOJIHOBOTO ()pOHTA HEMOJSPU30BAHHOTO JIA3EPHOTO M3JIyYEHHUS NPU BBIHYKICHHOM
paccessHue Manensirama-bpuinirosHa

Kpurepun onennBanus

Onenka ormuuao 10 OamnoB - BBICTABJISIETCSl  CTYACHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHUCTEMaTU3UpPOBaHHbIC, IIyOOKHE 3HAaHUS Y4YEOHOW NPOrpaMMbl TUCLMIUIMHBI, MPOSBISIOMIEMY
MHTEpeC K JaHHOW IPEeAMETHOH 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPYECKU
MPUMEHSATh UX Ha MPAKTHKE NP PELICHUH KOHKPETHBIX 3aa4, CBOOOTHOE U PaBUIbLHOE 0OOCHOBAHHE
HPUHATHIX PELICHAMN.

Ouenka ommMyHO 9 OamuoB -  BBICTABISETCA  CTYHACHTY, II0OKa3aBIIEMy BCECTOPOHHHE,
CHUCTEMaTH3UpPOBaHHbIC, IIYOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHHUE
MPUHATHIX PELICHUH.

Onenka oOmIMYHO § Oa/uIOB -  BBICTaBISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHATh UX HAa MPAKTUKE NPU PELICHUH KOHKPETHBIX 3aj]lad, NPaBUIbBHOE 00OCHOBAHHE MPUHATHIX
peleHui, ¢ HEKOTOPbIMU HEIOUETAMH.

OHGHKa XOpouIo 7 0alI0B - BEICTABISACTCS CTYACHTY, €CJIM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CylmIeCTBY H3Jiarac€t €ro, ymMeCcT NPUMCHATH IIOJTYUCHHBIC 3HAHUA Ha IMPAKTUKE, HO HEAOCTATOYHO
rpaMOTHO 000CHOBBIBAECT MOJIYYCHHBIC PC3YJIbTAThI.

Ouenka xopoio 6 6ajIoB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILLECTBY M3JIaraeT €ro, yMeeT NPUMEHATh MOJIYYEHHbIC 3HAHUS HAa MIPAKTHKE, HO JOIYCKAET B OTBETE
WM B PELIEHUH 3374 HEKOTOPblE HETOYHOCTH.

OHGHKa XOpo1Io 5 0alIoB - BEICTABIAETCS CTYACHTY, €CJIK OH B OCHOBHOM 3HACT MaTcpuall, rpaMOTHO
1 IO CYHCCTBY H3JIaracT €ro, yMeeT NPUMCHATH IMOJYUCHHBIC 3HAHUA Ha IPAKTHUKE, HO JOIIYCKAcT B
OTBCTC WJIM B PCUICHUU 3a1a4 JOCTATOYHO 0OJIBIIIOE KOJIMUECTBO HETOUHOCTEH.

OmeHka ymOBIETBOPUTEIbHO 4 Oaiia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIN,
Pa3pO3HEHHBIH XapaKTep 3HAHWI, HEIOCTaTOYHO IpPaBHIbHBIE (DOPMYIUPOBKU 0a30BBIX MOHSATHH,
HapyUICHUS JOTUYECKOU IOCIIEOBATEILHOCTH B U3JIOKEHHU TPOrPAMMHOTO Marepuaa, HO IPU STOM
OH OCBOWJI OCHOBHBIE Pa3zeibl y4eOHOM HMpPOrpaMMbl, HEOOXOAMMBIE Ul NallbHEHIIero oO0y4eHus, u
MOKET MMPUMEHSTH TOJTyYeHHBIC 3HAHUS 110 00pa3ily B CTAHJAPTHOW CHTYaIlHH.

OreHKka yIOBIETBOPUTEIBHO 3 Oamia - BBICTABISIETCS CTYICHTY, MOKa3aBIIEMY (parMeHTapHBIH,
pa3po3HEHHBIH XapakTep 3HaHWM, JOmycKaronlemy OmHOKH B (POpMyIHpoBKax 0a30BBIX MOHATHH,
HapyLICHUS JIOTHYECKOW IOCIEeIOBAaTEIbHOCTH B W3JIOKEHUH IPOTPAMMHOTIO Marepuaia, ciabo
BJIaJICET OCHOBHBIMH pa3JiejaMH y4eOHOH MpOorpaMMbl, HEOOXOIMMBIMH JUIsl AabHEHIIero o0yueHus 1
C TPYAOM MIPUMEHSET MOTYYCHHBIC 3HAHUS JJa)Ke B CTAHAAPTHON CHUTYAIIHH.



OueHka HEyIOBJIETBOPUTENHHO 2 Oajula - BHICTABIAETCS CTyACHTY, KOTOPBI HE 3HAaeT OOJIbIIe 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT TrpyOble OMMOKH B

(bopMyIHpPOBKaX OCHOBHBIX NPHHIUIIOB U HE YMEET UCIIOJIb30BaTh IOJyYSHHBIE 3HAHUS NPH PEIICHUN
TUTIOBBIX 3a]a4.

OreHka HEYNOBIETBOPUTEIBHO | 0ayml - BBICTABISIETCS CTYACHTY, KOTOPBI HE 3HAET OCHOBHOTO
cojiep KaHusl y4eOHOH MpOorpaMMbl IUCHUILTUHBI, JOMycKaeT rpyOeiiine omuOKd B (GOpPMYITUPOBKAX

0a30BBIX MHOHSITHHA JUCIHHUIIIIMHBI U BOO6H_IC HC HMMCCT HABBIKOB PCHICHUSA TUIIOBBIX MPAKTUYCCKHUX
3aJga4.

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

JuddepeHnmpoBaHHbIli 3a4€T TMPOBOAUTCS B YCTHOH Qopme mo Owneram. B kaxmom Ouere
MPE/ICTABICHO: OJJMH TEOPETUYECKUI BOIPOC, OJJHA 3a/a4a. DK3aMEH IPOBOAMTCS B YCTHOU (opme 1o
Owneram. B kaxkaom Ouiere NpeACTaBICHO: OJMH TEOPETHYECKUH BONPOC, OAHA 3aja4a U OIUH
YTOUYHSIOLIMIA BONPOC MO TeMe Kypca. [lpu mpoBedeHMM 3adera W JK3aMeHa oOydaroniemycs
npenocrapisiercs 30 MUHYT Ha moAroToBky. Ompoc oOydaromerocss He JOJDKEH HPEBBINIATh OJHOTO
aCTPOHOMHYECKOTO Yaca.



