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1. Ilepedenb MJIAHUPYEMBIX Pe3y/IbTATOB 00y4eHHUS 110 AUCHHUILIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI NPOrpaMMe HHAMKATOPAMU I0CTHKEHHUSI KOMIIeTeH Ui

[Mpu wusydenun pucuumuHbl «KoneGaHWsT W BOJHBI, ONTHKA» y OOydYaroLerocs MOJDKHBI
(bopMHpOBATHCS CIIEAYIOLINE KOMIIETEHINH:
OIIK-1: cocoGen npuMeHsATh 0a30BbIe 3HAHUS B 001acTH (PU3UKU U patno(pU3UKH U UCTIONb30BATh

UX B IPOQECCHOHATIBHOM JIeTEILHOCTH, B TOM YHCIIE B cpepe MeJarorn4eckoil 1esTeIbHOCTH;
Hns  ¢opMupoBaHHsl YKa3aHHBIX KOMIIETEHIIMA W OCBOEHHsS O0pa30oBaTENbHOH MpPOTrpamMMbl
o0yyJaroIuics 10JKEeH OKa3aTh CIEIYIOLIME pe3yIbTaTbl 00y4eHHsI O IUCLUILTUHE!

Kareropus ®opmupyemas Koa n nanmenoBanue Pe3yabTaThl 00yueHHs 110
(rpynmna) KOMIeTeHus (¢ HHIHKATOPA N0CTHKEHHSA AUCLHHILIAHE
51
KOMIIeTeHI U yKa3aHHeM Ko/1a) KOMIIETeHIIUH
(npu HATUYMU
OIIK)

OIIK-1:  cnocoben
IPUMEHSTHh 0a30BbIE
3HaHUA B o0xacTu
¢buzuku u
panuopu3nKu u
UCIIONIb30BaTh HMX B
npodeccuoHanbHOM
JESTCIIBHOCTH, B TOM
gyucie B chepe
MeIarOrM4eCKOn

NESITEIIbHOCTH;

OIIK-1.1: 3naTth TEeopuio u

3HaTh:

OCHOBHEIE 3aKOHBI B | pu3uveckre OCHOBBI SIBJICHHIA,
obnactu (U3HKO- | CBA3aHHBIX C B3aUMOJICHCTBHEM
TEXHUYECKUX U | CBETA C BEIICCTBOM;
0OIIEHHKEHEPHBIX OCHOBHBIE  KJIACCUYECKHE U
IHACIIATUINH COBPEMEHHBIC
AKCIICPUMCHTAIIbHBIC
pe3yabTaThl B obnactu
OIITHYECKHUX SBJICHHII;
OCHOBHEIE 3aKOHBI
FeOMETPUUYECKON W BOJIHOBOM
OIITUKH, OCHOBHBIE METOIBI
pEIICHMS 3a/1a4 110 ONTHKE.
OIlK-1.2: YMmeTh | YMeTh: TpUMEHSTh 0a30BbIe
pa3pabaThiBaTh 3HaHHUA B o0nacTh (U3UKH U
TEXHHYECKYIO panuoU3WKU IS PEIICHUS
JOKYMEHTAIUIO M0 | KOHKPETHBIX 3a]1a4 B ONTHUKE U
npodeccrnoHabHOM Ha MEX T CIIATITTHAPHBIX
IEeITEIbHOCTH B | TpaHUIIaX ONTHKU C APYTUMHU
COOTBETCTBHU CO | 00macTsAMHM 3HAHUIA.
CTaHJapTaMH, HOPMaMu U
TIpaBIJIAMHU
OI1K-1.3: Brnagers | Bnagets: HaBbIKaMu paboOTHI C

B3aMMOJECHCTBHEM C JTUIAMH
MMEIOIIMMHU OTpaHUYECHHbBIE
BO3MO>KHOCTH 3JI0POBbS HJIA
WHBAIMIHOCTD B
COIIMAIbHOU u
npogeccuoHaIbHOH chepax.

yaeOHOMU u
JIUTEPATYPOU.

Hay4HOU




2. IleJib M MeCTO AUCHMILIUHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Hucnunnuna «KonebaHus U BOJHBL, ONITUKA» OTHOCUTCS K 00s13aTEIbHOM YacTH paboyero yueOHOro
IJ1aHa.
Jucnunimna u3yyaercs Ha 2 Kypce B 4 ceMecTpe.

Lenu uzyuenus qnuctumuinibl «KoaeOaHus v BOJTHBL, ONTHKa»: U3y4eHHE CBONCTB CBETA, 3aKOHOB €0
pacrpoCTpaHEHUS U B3aUMOJICUCTBHUS C BEIIECTBOM; O3HAKOMJICHHE C IPUHLIUIIOM JICMCTBUS IPOCTENIINX
ONTUYECKUX YCTPONCTB W MPHUCHOCOOJICHHUM, HOBEHIIMMH JOCTHXKEHUSMU B OO0JIACTH ONTHYECKOTO
pUOOPOCTPOCHHUS; U3yUYEHUE OCHOB ONTHUYECKHUX SIBIICHUH, CBSA3aHHBIX C MPUMEHEHHUEM COBPEMEHHBIX
JIa3epHBIX HCTOYHUKOB CBETA.

Just m3ydenust nuciuiuimHbl «KoneOaHuss M BOJHBI, ONMTHKA» HEOOXOIUMO 3HAHHME MPEIbIIYIINX
pa3zesoB KypcoB oOmiel (U3MKU: MEXaHUKU, MOJICKYJISIPHOM (DU3MKH, AJIEKTPUYECTBO U MarHeTusma.
CTyIeHThI TOJDKHBI BIIAJICTh OCHOBHBIMU 3aKOHAMHU U MOHATHIMH 3TUX Pa3JIeloB, TAKKE UM HEOOXOAMMO
3HaHue JuddepeHnaTbHOT0 W HUHTErpajbHOrO HMCUYUCICHUSA, YMEHHE pelaTrh MpocTeiliine
muddepeHIManbHble  YpaBHEHUS;, 00Jaarh 3HAHWSIMH B O0JIACTH MaTEeMAaTHYECKOTO aHaJIM3a,
AHAIIMTUYECKON reOMEeTpHH.

DTOT pazmen Kypca oOmiei GU3NKH SBISETCS CBA3YIOIUM 3BEHOM MEXy OOIICH M TEOPETHICCKON
¢buzukoii. OcBoeHue ero He0OXOUMO IS TaTbHEHIIero U3y4eHus MOCIeaYIOIINX Pa3aesioB Kypca oomei
1 TeopeTudecKor pu3uku (aTOMHOHN (PU3UKH, (PU3HKU ATOMHOTO SIJIpa ¥ DJIEMEHTAPHBIX YaCTHUIl, KBAHTOBOU
Teopuu, GU3NKH KOHJECHCUPOBAHHOT'O COCTOSTHUS).

3. Coaep:xanue padoyeil mporpaMmmbl (00beM AUCHUNIMHBI, TUIIBI U BBl Y4eOHBIX
3aHATHH, y4eOHO-MeTOANYeCKoe o0ecredeHne CaMOCTOSITeILHOI PadoThl 00y4aIOIIHXCS)

Coneprxkanne pabouelt mporpammsl npeactasieHo B [Ipunoxenun Ne 1.



4. DoHJ OLIEHOYHBIX CpPpE€ACTB MO JUCHHUIIJIHHE

4.1. IlepeyeHb KOMIIETEHIIHIT U HHAUKATOPOB JOCTUKEHUSI KOMIIETEHUMH ¢ yKa3aHueM
COOTHECEHHBIX ¢ HUMHM 3aIUIAHUPOBAHHBIX Pe3yJbTATOB 00yUeHUs 10 JUCIUILJIMHE.
OnucaHue KpUTepUeB U HIKAJ OLlEHMBAHUS Pe3yJbTATOB 00y4eHHs 0 JUCHHUILINHE

Koxa u popmynupoBka KOMIETEHIINH

OIIK-1: cocoGeH npuMeHATh 0a30BbIC 3HAHUS B 00JACTH (PU3UKO-MATEMATUYECKUX U (HITN)
€CTECTBEHHbIX HayK B cdepe cBoel Npo(ecCHOHANbHOMN NesTeIbHOCTH;

Ko 1 HaumenoBanue

PesynbraThl 00y4ueHus

Kpurtepun onieHuBaHus pe3yabTaToOB 00y4IeHUs

WHJIUKATOpa M0 JUCITATIIINHE 2 3
JIOCTHKEHUS «He 4 5
«Y IOBIETBO
KOMIIETCHITUH YOBJIETBOP «Xopouo» | «OTIMIHO
PUTEIBHOY
HUTEIIBHOY
OIIK-1.1: 3HaTh|3HATH: IToxa3piBaet |[MmeeT 3HaeT 1mouTH|3HaeT Bcé
TEOPUI0 U OCHOBHBIE|(PU3HUECKUE OCHOBBI |TIOJTHOE 3HAYMTEIBH |BCE,
3aKOHBI B  OOJIACTH |BJIEHHH, CBI3aHHBIX C|HE3HAHUE  |bIE JIOyCKaeT
(DU3HKO-TEXHUYECKUX |B3aUMOJICHCTBUEM MaTepuaia [poOesbl B |HE3HAYUTE
U OOIICMHXCHEPHBIX|CBETA C BEIIECTBOM; |HJIM MMEET|3HAHUSIX, bHEIC
JHCITATLINH OCHOBHEIC (dparMeHTap [IOMyCcKaeT (OMUOKA B
KJacCU4ecKue 1 HbI€ 3HAHUs|CYIIECTBEHH |OTBETAX
COBpPEMEHHBIE HEOOJIBIION bl OIMOKHU
AKCIEPUMEHTAJIbHBIE |[4aCTU B OTBETax
pe3ynbTaThl B 00JIaCTH [MaTepurana,
ONTUYECKUX SIBJICHUH; |TOMYCKaeT
OCHOBHBIE 3aKOHBI rpyoblie
r€OMETPUYECKON U OIITHOKHU
BOJIHOBOI OIITHKH,
OCHOBHEBIEC METOJIbI
pelIeHus 3a1a4 1mo
OIITHKE;
OIIK-1.2: VYMeTs|YMeTh: He ymeer |Ymeer, Ho| Ymeer, YmMmeer B
pa3pabaTsiBaTh NPUMEHSTh  0a30BbIC JIOMYCKAaeT |IONYCKAeT |COBEPILIEHCT
TEXHUYECKYIO 3HaHUSA B  00JacTH 3HAYHUTECIBH [HE3HAUYHUTEII |BE
JOKYMEHTAIUIO no|pusuku H bI€ OIIHOKH |bHBIE
MpoeCCHOHAIBHON  |paTuo(pU3UKH TSt OIMOKHU
JIeSITeIbHOCTH B|pPEILICHHUS] KOHKPETHBIX
COOTBETCTBUU coj3agay B OINTHKE W Ha
CTaHJapTaMH, MEXIUCIUTUITMHAPHBIX
HOpPMaMH U IPaBUJIAMH|TPAHUIIAX ONTHKHA C
IpyruMHu  00JacTIMHU
3HAHWH,
OI1IK-1.3: Bnaners|Bnagets: [IpakTnueck |Bnageer Bnaneer, Bnaneer B
B3aUMOJICHICTBMEM  C|HaBBIKAMH pPaOOTHI C|H HE cia0o, JIOTTyCKAEeT |COBEPIICHCT
TUIAMH  UMEIOIIMMU |y4eOHON ¥ Hay4HOU |BiajgeeT JIOMYCKAaeT |HE3HAYUTEIN |BE
OTpaHUYCHHBIC JTUTEPATYPOH. 3HAYHUTEIEH [bHBIE
BO3MOKHOCTH bI€ OIIMOKH |OIIHOKHU
3I0POBBS WA
MHBaJAIHOCTH B
COIIMAILHONU u




npo¢eCcCuOHATBHON
chepax.

OIIK-1: cnoco6eH mpuMeHATh 0a30BbIe 3HAHUSI B 001aCTH (PU3UKO-MATEMATHICCKUX U
(um) ecTeCTBEHHBIX HayK B chepe cBoel mpohecCHOHALHOM e TEIbHOCTH,

KO,I[ N HAUMCHOBAaHHEC

Pe3ynbrarel 00yueHus no

Kpurepuu oniennBanust pe3ysibTaToB 00yUEHHs

00J1aCTIMHU 3HAHUM,

MHJMKATOpa JUCLUIUINHE
JOCTHKEHHUS «3a4TeHO» «He 3auteno»
KOMIIETEHIIMH
OIIK-1.1: 3HaTh|3HATh: 3naer ¢pusnueckue |He 3Haer dusnueckue
TEOPUI0 U OCHOBHbIE|(PU3NYECKUE OCHOBBI OCHOBBI SIBJICHUH, OCHOBBI SIBJICHUH,
3aKOHBI B  OOJIACTH|SIBJICHUMN, CBSI3aHHBIX C CBSI3aHHBIX C CBSI3aHHBIX C
(U3HKO-TEXHUYECKUX |B3aMMOJICHCTBUEM CBETA C [B3aMMOJICHCTBHEM  |B3aUMOJICHCTBHEM CBETA
U OOILIEHHKEHEPHBIX |BEIIECTBOM; CBETa C BELIECTBOM; (C BELIECTBOM;
JTUCLUILIINH OCHOBHBIE KJIACCUYECKHE U |OCHOBHBIE OCHOBHBIE KJIACCUYECKHE
COBPEMEHHBIE KJIACCUYECKUE U Y COBPEMEHHBIE
AKCIIEPUMEHTAJIbHbIE COBPEMEHHBIE 9KCIIEPUMEHTAJIbHBIE
pe3ynbTaThl B 00JaCTH JKCIIEPUMEHTAIbHBIC |pe3YNbTaThl B 00JIaCTH
ONTUYECKUX SIBICHUN; pe3yJIbTaThl B ONTUYECKUX SIBICHUI;
OCHOBHBIE 3aKOHBI 00JacTH ONTHYECKUX |OCHOBHBIE 3aKOHBI
r€OMETPUYECKON U SIBJICHU; r€OMETPUYECKON U
BOJIHOBOM OIITHKH; OCHOBHBIE 3aKOHbI  |BOJIHOBOH OITHKY,
F€OMETPUYECKON 1
BOJIHOBOH ONTHKY,
OIIK-1.2: YMeTb|YMeTh: VYwMmeer npumenars  |He ymeer npuMeHATH
pa3pabaThiBaTh NPUMEHSATH 0a30BbIe 0a30Bble 3HaHUS B |0a30BbIE 3HAHUS B
TEXHUYECKYIO 3HaHUA B 00nacTH Gpu3uku (001acTu GU3MKU U |00JIaCTH PU3UKU U
JOKYMEHTALUIO 10U paAuOpU3UKHU IS panuodu3uKu 11 |paguou3uKu i
npodeccuoHabHOM  |pelIeHNs] KOHKPETHBIX pelieHus pelieHus KOHKPETHBIX
JESATEIBHOCTH B|3aJ]a4 B ONTUKE U Ha KOHKPETHBIX 33/1a4 B [33/1a4 B ONTUKE U Ha
COOTBETCTBUU CO|MEXIUCHUTIITMHAPHBIX OITHKE U Ha MEXIUCITUTITHHAPHBIX
CTaHJapTaMH, IpaHHIaX ONTHKHU C MEXAUCIUIUIMHAPHBI TPAHUIAX ONTUKH C
HOpMaMU U IIpaBUIIaMH|IPYTUMH 00J1acTIMU X TPaHMIIAX ONTUKU |APYTUMU 00NACTIMU
3HAHUMH, C IpYTUMHU 3HAHHH,

OIIK-1.3: Bmagets
B3aMMOJEUCTBHEM  C
JIMIAMH ~ UMEIOIINMU
OrpaHWYCHHBIC
BO3MOXKHOCTHU
3JI0pPOBBS WU
HHBAIMIHOCTD B
COIIMaIbHOHU u
npodeccnoHanbHOM
chepax.

Bnaners:

HaBbIKaMH pabOTHI €
y4eOHOIl U Hay4HOI
JIATEPATYpPOl.

Bnagneer HaBbIKamu
paboThI ¢ yueOHOM 1
Hay4HOU
JUTEPATYPOU.

He Bnaneer HaBblkamu
paboTHI ¢ yueOHOU U
Hay4HOH JIMTEPATYPOH.




4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UJIH HHbIE MaTepHaJibl, HEOOX0AMMbIE JIJIf OlleHMBAHUSA
pe3yJibTaTOB 00y4eHHs MO JMCUHUILIUHE, COOTHECEHHBIX ¢ YCTAHOBJIEHHBIMH B
o0pa3oBaTeJbHOM MpPOorpaMMe HHANKATOPAMH JTOCTHKEHUSI KoMIeTeHuii. MeToanueckue
MaTepHaJibl, ONpeessolie NPoueaypbl OLleHNBAHUS Pe3yJbTATOB 00YUYeHUs 10

JUCHUILINHE

Ko n HaumeHnoBanue

WHBAJIUAHOCTH B COHHaHI)HOfI n
npodeccuoHaIbHON cdepax.

MH/IMKATOpa JOCTUKEHUS PesynpTaThl 00y4eHuUs MO AUCHUIIIUHE OneHouHbIE
KOMIIETEHIIUH CpeacTBa
OIIK-1.1: 3nare Teoputo U | 3HaTh: Tect
OCHOBHBIC 3aKOHbI B 00JacTd | (U3NYECKUE OCHOBBI SIBICHU, [TucbmeHHBIE
(U3NKO-TEeXHUIECKUX U | CBSI3aHHBIX C B3aUMOJCHUCTBUEM CBETa C | pabOTHI
OOIIENH)KEHEPHBIX AUCLUUIUIUH | BEIIECTBOM; Konnoksuym
OCHOBHBIE KJIACCUYECKHE U KonTposabHbie
COBPEMEHHBIE IKCIIEpUMEHTAIbHbIE paboThI
pe3yJIbTaThl B 00J1aCTH ONTHYECKUX JlaGoparopHble
SIBJICHU; paboThI
OCHOBHBIE 3aKOHBl I'€OMETPUUYECKON U
BOJIHOBOM OITHUKH, OCHOBHBIE METObI
pelieHus 3a/1a4 110 ONTHKE;
OIIK-1.2: YMerb | YMmeTs: Tect
pa3pabarbBaTh  TEXHHUYECKYIO | MPUMEHATH 00IIne 3aKoHbl pusuku it | KoHTponsHbIE
JOKYMEHTAIUIO 0 | pelIeHNs KOHKPETHBIX 3a/a4 B ONITUKE | pabOThI
npodeCCHOHATBLHON 1 Ha MEKIUCIUIUIMHAPHBIX TPAHULIAX JlaGoparopHble
NESTeIbHOCTH B COOTBETCTBHMM | ONTHUKH C IPYTMMU OOJIACTSMM 3HAHUH. | paboOThI
CO CTaHJIapTaMH, HOPMaMH U
paBUIAMU
OIIK-1.3: Bnagers | Bnaners: KontponbHble
B3aMMOJICHICTBMEM C JIMIAMM | HaBbIKAaMM PELIeHUs 3ajiay 10 ONTHKE; | paboThI
AMEIOINMU OTpaHWYCHHBIC | HABBIKAMU PAOOTHI C MPOCTEHTIICH JlaGopaTopHbie
BO3MOXXHOCTH  37I0POBbSl WJIN | H3MEPUTENBHOM allapaTypou. paboTHI

Kpurepusimu oLileHUBaHUS IPU MOOYIbHO-PEUMUNH2080l cucmeMme SIBISIOTCS OalliIbl, KOTOpbIE
BBICTABIIIIOTCS TIpEnojaBaTeiieM 3a BUABI JESATEIBHOCTH (OLIEHOYHBIE CPENCTBA) 1O HMTOTaM
U3y4eHHsI MOAYNel (pa3/ieoB JUCHUIUIMHBI), IEPEUUCIIEHHBIX B PEUTHHI-TUIaHE AUCHUIUIUHBI (0714
9K3amena: TEKYHMIMH KOHTPOJIb — MakcUMyM 40 0amioB; pyOexHbIH KOHTpPOJb — MakcumyM 30
0aJu10B, MOOLIPUTENIbHBIE OATUTBI — MakCUMyM 10; 014 3auema: TEKYIMA KOHTPOJIb — MaKCUMyM 50
0aiToB; PyOeKHBIN KOHTPOIh — MaKCUMyM 50 0aJTOB, TOOUIPHUTENbHBIE OAIIITBI — MakcuMyM 10).

IIIxasnel orleHUBaHUL:
(0ns1 ox30MeENQ:

oT 45 110 59 6a1510B — «yIOBIETBOPUTEIBHO;
ot 60 10 79 6aIIOB — «XOPOIIIOY;

ot 80 0aJUI0B — «OTJIMYHO.

014 3ayema.

3auteHo — oT 60 1o 110 peliTuHroBhIX OamoB (BKiItoYas 10 MOOHMIPUTENHHBIX OAJIOB),
He 3auTeHO0 — 0T 0 10 59 peHTHHTOBBIX OAJLTOB).

PeliTHHT — IJIaH AUCHUILJIUHBI




«KonebaHus 1 BOJTHBI, ONTHKA»
Hanpasnenue 03.03.03 Pangnodusuka,
npoduib «L{udposbie TexHOTOTHN 00paOOTKH HH(DOPMAITUN
Kypc 2, cemectp 4

Buabi yueOHoi bann 3a Ywucio 3aganui banaer
eATEeJILHOCTH KOHKPETHOE | 3a CEMECT
A b p Munumanb- Makcumans-
CTY/€HTOB 3aJaHue " N
HBIN HBIN

Monayasb 1. l'eomerpuueckast onTuka. @oroMerpusi. JJaeKTPOMArHUTHas Teopus cBeTa. UHTepdepenuus
cBera.

Texkymuii KOHTPOJIb

1. Ilucemennas pabora 0-5 2 0 10

2. 3ammuTa 0-2 5 0 10
J1a00paTOPHBIX pabOT

Py0e:xHblii KOHTPOJIb

1. KonnokBuym 0-15 1 0 15

Bcero 6a,1710B 32 MOTYJIb: 0 35

Monayas I1. Tuppakuus ceera. Honsipuzauus ceera. Jucnepens: ceera. Iloromenne u paccesinue
cBera. OCHOBBI KBAHTOBOI ONTHKH.

Texkymuii KOHTPOJIb

1. [Tucemennas padora 0-5 2 0 10

2. 3amumra

0-2 5 0 10
J1a00paTOPHBIX pabOT

PyOexHbIi KOHTPOJIb

1.TectupoBanue 0-15 1 0 15
Bcero 6a.1710B 32 MOaYJIb: 0 35
IMoompuresbHbIE 6AIBI

1. CtyneHnueckue 0 10
OJIIMITHAIBI

2. [Ty6nukanuu crateit 10
3. Pa6oTsI co 10

IIKOJIbBHUKaMH (KPYXKOK,
KOHKYPCBI, OJINMITNA/IbI)

IMocemaemocTs (6a/1/1b1 BHIYUTAIOTCS U3 001eH CyMMBbI HAOpaHHBIX 0aJ1J10B)

1.ITocemraemMocTn 0 -6
JIEKITUOHHBIX 3aHITHHI
2.Ilocemenue 0 -10

MPAKTUYECKUX 3aHITUI

HToroBpiii KOHTPOJIb

1.Dk3amen 0-30 1 0 30

2. 3auer

DK3aMeHAIMOHHbIE ONJIeThI



DK3aMEeHaIMOHHBII OMJIET COCTOUT U3 IBYX TEOPETUYECKUX BOIIPOCOB IO MPpOrpaMmme
IK3aMEHa.

Ilepedyens BOIPOCOB AJIsA DK3aMEHA:

1. OcHOBHBIE 3aKOHBI FEOMETPUUYECKON ONTHUKH.

2. ®OTOMETPUYECKUE BEITUUNHBI.

3. YpaBuenus MakcBemina. CKOpOCTh 3JIEKTPOMAarHUTHOM BOJIHBI B CpeEJIE.

4. IlonepeyHoCTh AIEKTPOMarHuTHOW BOJIHBI. B3anMHas neprneHuKyIspHOCTh

BekTopoB E u H. Cundasznocts xonedanuii Bekropos E u H.

5. DHeprus 31eKTpoOMarHuTHOM BoJIHBL. BekTop YMmoBa-IloitTunra.

6. MI3MepeHune CKOpOCTH CBeTa.

7. OTpakeHue U MPEIOMIIEHUE CBETa Ha TPAHULIE JIBYX M30TPOITHBIX

JUDIIEKTPUKOB.

8. ®opmyibl OpeHers.

9. Ilonsitue untepdepeniuu ceta. Marepdepenius sons. Hlupuna

MHTEP(PEPEHIIMOHHOM M10JIOCHI.

10. KorepeHTHOCTh B ONTHKE.

11. Cioco0bl mOTy4eHUs! KOTEPEHTHBIX IYYKOB JIeIEHHEM BOJHOBOTO ()pOHTA
(merox FOnra, 6uzepkana @penens, ounpusma Openens, bununzabuiie,

3epkano Jlnoina, meton JInHHUKA).

12. Cioco0bl MOTy4eHUs! KOTEPEHTHBIX TyYKOB JIEIEHUEM aMIUTUTYbI (110JI0CHI

PaBHOT'O HAKJIOHA, I10JIOCHI PABHOW TOJIIIMHBI, KoJblia HproTOHA).

13. JIsyxmyueBbie unrepdpepometpsl. UnTeppepomerp Maiikenbcona. Obnactu

NpUMEHEHHS UHTEPPEPEHITHH.

14. MHoroxy4eBbie UHTEP(PEPOMETPHI.

15. Ilpunuun I'oiirenca-dpenens.

16. Meton 30 @peHens.

17. Meroa rpaduueckoro cioKeHus: aMIUIUTYI.

18. dudpakuus Openenst oT npoctedmux nperpaj (Audpaxius oT Kpyriioro

OTBepCTHS, TU(paKLUs OT KPYIJIOTro AUCKA).

19. Iudpakuus Openenst Ha kpato nonymiaockoctd. Cnupans KopHio.

20. Iucpakuus B napajuienbHbIX gydax (audpaxuus Opaynrodepa). OnbIt
®paynrogepa. udppaxkuus @payHropepa ot meH.

21. dudpakums cBeTa ot ABYX mieneil. J(udpakmnuonnas pemerka.

22. lndpakiuus cBeTa oT NPSIMOYTOJIBHOTO U KPYTJIOr0 OTBEPCTHSI.

23. lupakuus Ha AByXMepHOI pemieTke. udpakius Ha TpeXMEPHOM pelieTKe.

24. lndpakuus peHTreHoBCKUX J1yueil. @opmyina Bynega-bparros. Meroas! Jlays

u Jle6as-1llepepa.

25. llonsTre o rosnorpaduu.

26. EcTecTBeHHBIN U NOJISIPU30BaHHBIN cBET. 3akoH Mairoca. 3akon bprocrepa.

ITonnepe4HOCTh CBETOBBIX BOJIH.

27. JluneltHO-TIONApU30BaHHBIN cBeT. IHTEepdepeHns moispu30BaHHOTO CBETA.

28. JIBoiiHOe nyuenpenomieHue. VckycCTBEHHOE JBOMHOE JIydepeIOMIIEHHE
(poroympyrocts, a3pdext Keppa, sisnenne Korrona-Mytona).

29. Tonsipu3allMOHHbIE TPHOOPHI.

30. DIMNTHYECKU-TIOJIIPU30BAHHBIN CBET.

31. Bpamenue rockoctu nonsgpuzauu. OObsiCHEHNE BpaIleHUs IIIOCKOCTH

nosisipu3anuu no @penento. MarHuTHoOe BpalleHUE MII0OCKOCTH MOJISIPU3aLIH.

32. HopmanpHas u aHoManbHast qucnepcus MeToapl H3y4eHHsl TUCIEPCUN.

33. OCHOBBI EKTPOHHON Teopuu Aucrepcun. MonekynspHas pedpakuus.

34. Tlornowmenue csera. 3akoH byrepa-bapa.
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35. PaccesHue cBeTa B MyTHBIX cpefax. MoJekylsspHOe paccessHHE CBETa B ra3ax.
CrarucTtuueckasi TeOpUs paccessHUs CBETa B ras3ax.

36. Paccesnue cBeTa B )KUIKOCTSX. PaccessHue cBeTa B TBEpABIX Teax.

37. N3ny4arenbpHas ¥ MOTJIONIATEIbHAS CIIOCOOHOCTH. AOCOIIOTHO YEPHOE TEIO.

38. 3akon Kupxroda. 3akon Credana bonpimana. 3akon Buna.

39. ®opmyibl Panes-/xunca u [1nanka.

40. Bunst hotoaddexra. 3akonsl porodddexra.

41. YpaBHenue DitHmTeHa 11 BHemHero ¢portodddexra. [Ipumenenue dotorddekra.

42. Ddpdext Kommnrona.

43. Dddexr Jlomaepa B ONTHUKE.

44. JlaBneHue cBeTa.

OO0paser PK3aMEHAIIMOHHOTO OMIIeTa!

MuHHCTEpCTBO HAayKH BBICIIETO 0Opa3oBanus Poccuiickoit @enepanuu
OI'BOY BO «bamkupckuii rocyaapCTBEHHbIM YHUBEPCUTETY
PU3UKO-TEXHUYECKUA HHCTUTYT

3K3AMEHAIIMOHHBIN BUJIET Ne 8
no qucuuiumHe «KonebaHus 1 BOJHBI, OITUKA
Hamnpasnenue noarorosku 03.03.03 — Pangnoduzuka
Hanpasnennocts noarotoBku (nmpoduis) «L{upposbie TexHoMOrHH 00paboTKH HHGOPMAITHN

1. JIBoiiHOE JydyenpenomMiIeHHE.
2. CiocoObl MOTy4eHHsI KOTEPEHTHBIX MyYKOB JAeIEHUEM aMILTUTY/bI (TI0JIOCH PABHOTO
HaKJIOHA).

YTBepxkaeHO Ha 3aceaHny Kadepbl poTOKOJ Ne
3aBenytouuii kadeapoit banananos M.X.

Kputepun onieHnBaHMs OTBETa Ha SK3aMEHE:
MakcumanbHas oneHka — 30 6ayIoB CKIIaIbIBACTCS U3 OLIEHKH 32 OTBET HA TEOPETUUYECKHE
BOIPOCHI OuIieTa (JBa BOIpPOCa OLEHUBAIOTCS MaKCUMaIbHO 10 10 6ayyioB Kakblii), M OLIEHOK 3a
OTBETHI Ha JIOTIOJIHUTENBbHBIE BOIIPOCHI (JIBa BOIIPOCA, OLICHUBAEMBIX KaXKbIi B 5 OaioB
MaKCHUMaJbHO).
3a OTBETHI Ha BOIPOCHI OUJIETA BBHICTABIISAETCS
- 18-20 6anioB, ecau CTYIEHT Jajl MOJIHbIE, pPa3BepHYThIe OTBETHl HA BCE TEOPETUUECKHE BOIIPOCHI
ousera, MpoIEMOHCTPUPOBAII 3HAaHUE (HOPMYJI, TEPMUHOJIOTHH, TOHUMaHHE (GU3NIECKOH CyTH
SBJICHUH U 3KCIIEPUMEHTOB, YMEHHE MOCIIeI0BaTEIbHO U JOTMYHO OTBEYATh Ha BOIPOCHI Onera B
00BbeMe PEeKOMEHIOBAHHOM JIUTEPATYPHI.
CryneHt 6e3 3aTpyJHEeHUI OTBETHJI Ha YTOUHSIOLINE BOMPOCHI MTPEroiaBaTelis o0 MaTepraiam
ouera.
- 15-17 6anioB BICTaBISIETCS CTYIEHTY, €CIH CTYACHT PACKpbLI 0€3 Cephe3HBIX OIIMOOK 00a
TEOPETUYECKUX BOIIPOCa, OJHAKO MoKa3aj npobessl B 3HaHUAX 20-25 % obbema 6unera. He Ha Bce
YTOUHSIOLINE BOMPOCHI ObLIN JJaHBI KOPPEKTHBIE OTBETHI.
- 12-14 GanmnoB BBICTABIISIETCS CTYIIEHTY, €CITH JJAaHBI OTBETHI Ha 002 TEOPETHUECKUX BOTIPOCA B
oobeme 35-50 % ot nmoaHoro oreeta. CTyI€HTOM JIONMYIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B
TOJIKOBAaHHW OCHOBHBIX TOHSTHH, 3aKOHOB U ()OPMYJI, OTUCAHUN OCHOBHBIX IKCIIEPHMEHTOB.
CryneHT He 1aeT yI0BJIETBOPUTENBHBIX OTBETOB HAa YTOUHSIOIIME BOTIPOCHI IO OUIIETY.
- 8-11 GaIOB BBICTABISETCS CTYJCHTY, €CIIM OTBET HAa TEOPETUIECKHE BOIIPOCHI CBUICTEIECTBYET O
HEMOHMMAaHUU U KpailHe HeMOJIHOM 3HAaHUU OCHOBHBIX IMOHATHUMN, 3aKOHOB M SKCIIEPUMEHTOB, UJIH
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MOJTHOCTBIO OTCYTCTBYET OTBET Ha OJMH BONPOC M JOMYIICHBI CEPbE3HbBIC OMNOKU U MPOOEIBI PU
OTBETE Ha BTOPOIi Bompoc. Ha yTouHsIomue Bonpock! o OMIIeTy He TMOIyYeHBI OTBETHI HITH OTBETHI
Ha HUX B KOpHE OIIMOOYHBI.

- 4-7 6anoB BBICTABISETCS CTY/CHTY, €CIIM OTBET Ha TEOPETHUECKHE BOIIPOCHI CBUIETEILCTBYET O
HETMOHMMAHUU M KpailHe HETMOJIHOM 3HAHUU OCHOBHBIX IMOHSTHIA, 3aKOHOB M SKCIIEPUMEHTOB, MU
HOJTHOCTBIO OTCYTCTBYET OTBET Ha OAMH BOIIPOC H JOMYIIEHBI CEPbE3HBIE OMINOKH U MPOOEBI TPpH
OTBETE Ha BTOPOH Borpoc. Ha yrouHstomnume Bonpocs! o OUIETy He MOTyYeHbI OTBETHI I OTBETHI
Ha HUX B KOPHE OIIMOOYHBI.

- 0-3 Gasuna BBICTABISIETCS CTYACHTY, €CII OTBETHI Ha BOIPOCHI OMIJIETHI OTCYTCTBYIOT, HITH
HOJTHOCTBIO OTCYTCTBYET OTBET Ha OAMH BOIPOC U JOMYIIEHBI ITPyOble OIIMOKY MPH OTBETE Ha
BTOPOH BOIIPOC, MITM OTBETHI HAa 00a BOIPOCa COJEPKAT MHOT'O CYIIECTBEHHBIX OMMOOK. OTBETHI HA
YTOYHSIFOIIFE BOIIPOCHI 110 OMJIETY HE MOJIYYEHBI I CBUACTEILCTBYIOT O OJTHOM HETIOHUMAaHHUU
TEMBI.

[Tocnie oTBeTa Ha BONPOCHI OMJIETa CTYJACHTY MOTYT OBITh 33J[aHbI JOTIOJIHUTEIbHBIE BOIPOCHL.

3a 0TBET Ha JOMOJHUTEIBHBIN BOIIPOC HA SK3aMEHE BHICTABIIACTCS:

-5 GaJyuIoB, €CIIM CTYACHT Jall HCYEPIIBIBAIONIE TIOIHBINA U TPAaBUIIBHBIN OTBET;

- 4 Gasuta, €Cii B 1I€JIOM BEpHBIN OTBET COACPKUT HE3HAYUTEIbHBIC OINOKH;

- 3 Gana, eciy 1aH HE B MTOJTHOM 00BbEME MITH COAEPKUT CYIIECTBEHHYIO OLIMOKY;

- 2 Gayuta, ecny 1aH ()parMEeHTapHBINA WM PACIUIBIBUATHIN OTBET WM B OTBETE €CTh
NpUHIMIHATIbHAS OIINOKA;

- 1 GaJut, ecii OTBET IO CYIIECTBY OMIMOOYEH, HO CTYJCHT MOKa3aJl 3HaHHE HEKOTOPHIX OCHOBHBIX
HOHSTHN M TEPMHUHOB O TUCIUIUINHE, HIMEIOIINX OTHOIIEHHE K BOIIPOCY.

- 0 6aI0B, €ciM CTYIEHT HE OTBETHJI MJIM OTBETHUII B KOPHE HEBEPHO.

Ili1anbl IPAKTHYECKUX 3aHATHH (peleHune 3a1a4)

Ne Ha3Banue temsl Kon-Bo | Kon-Bo
3aHATHM | 4YacoB
1 | ®ortomerpus 1 2
2 | 'eomeTpuyeckasi ONTHKA 3 6
3 | UnTepdepennus 4 8
4 | Iudpaxius 4 8
5 | [Tonspuzanus ceera 2 4
6 | Jlucmepcus u MOTJIONICHNE CBETA 1 2
KontposbHas padota 1 2
Bcero: 16 32

Tewma 1. ®oTomeTtpus.
3ansrtue 1. CetoBoii notok. Cuna cBera. OcBenieHHOCTh. CBeTUMOCTh. SpkocTh. [Iprmenenne
UHTETpaIbHON (POPMYIIBI U1 CBETUMOCTHU M OCBEILIEHHOCTH.

3amaum [1]-4.3,4.4,4.8,45,4.10, 4.12.

JHowm. 3amanwme: [1]-4.1,4.2,4.7,4.9,4.6,4.13,4.11.

Tema 2. I'eomeTpuueckas ONTHKA.
3anstue 2. OcHOBHBIE (HOPMYITBI TEOMETPHUECKOM ONITUKH. [IpaBuiia MOCTPOCHUSB CHEPUISCKUX
3epKajlaX ¥ TOHKHUX JIMH3aX. 3aKOHBI OTPAKEHUS U NIPEIOMIICHHUS.

3amaum [1] - 4.15, 4.18, 4.21.

Jlom. 3amanwme: [1] - 4.16, 4.17, 4.19, 4.20, 4.22.
3anstue 3. [locTpoeHus B TOHKHX JIMH3aX U cepuaeckux 3epkanax. [Ipumenenne popmyt
cepruieckoro 3epkaiga U TOHKOM JuH3bl. ONTHYECKHEe CUITBI TIPETOMIISIONIEH MOBEPXHOCTH
cepuueckorozepkaia U TOHKOM JUH3bI. Y BeIMUeHUE ONTHYECKUX MPHUOOpOB (ranuieesa Tpyoa,
MHUKPOCKOII U T.1.).
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3amaun [1] - 4.28, 4.41, 4.30,4.43, 4.47, 4.50, 4.55.

Howm. 3amanme: [1] - 4.29, 4.39, 4.40,4.31, 4.42,4.44,4 48, 4.49, 4,53, 4.54, 4.56.
3anstue 4. LlentpupoBaHHbIe ONTUYECKUE CUCTEMBI. TOJCThIC TUH3BL. KapuHaabHbI 3JIEMEHTHI.
[TocTpoenue n3o00pakeHHi B TOJICTHIX JUH3aX. ONTHYECKas Cujia TOJICTOM JTWH3BL. Pacuer
KapIMHAJIbHBIX AJIEMEHTOB TOJICTOM JIMH3BI.

3amauu [1] - 4.60(a-B),4.58, 4.62, 4.67.

Jom. 3amanwue: [1] - 4.59(a-B), 4.61(a-1), 4.63, 4.64, 4.65, 4.66, 4.68.

Tema 3. MHTEepdepeHIns.
3anstue 5. ['padudeckoe cnoxxeHue konedanuii. UaTepdepeHiis BoiH, BO30yKIaeMbIX
JUTIONILHBIMHA KOT€PEHTHBIMU U3ITy4aTeIIsSIMU.
3amauu [1] - 4.72,4.74, 4.78.
Jom. 3amanme: [1] - 4.73, 4.75, 4.76, 4.77.
3ansTtue 6. Kimaccuueckue cxembl natepdeperiuu. Cxema FOnra. 3epkaio Jlnoina. buzepkana
Openensa. bunmnszabuiie. bunpusmer Openens.
3amaum [1] - 4.79, 4.81, 4.85.
Jlom. 3amanme: [1] - 4.80, 4.82, 4.83, 4.84, 4.87.
3anstue 7. Untepdepenius B ToHkux mienkax. Konbsiia Hetorona.
3amaun [1] - 4.88, 4.90, 4.97.
Jlom. 3amanme: [1] - 4.89, 4.91, 4.92, 4.96, 4.98.
3anstue 8. Konbua Hetotrona. UaTepdepomerpsl.
3amaum [1] - 4.100, 4.103, 4.105.
Jowm. 3amanue: [1] - 4.99, 4.101, 4.102, 4.104, 4.106.

Tema 4. Tudpaxius.
3ansatue 9. Knaccudukanus ssnenuit tudppakunu. Kpurepun. Audpaxus Openens. 30HbI
Openens. Cnupanbs Openens (kauecTBeHHOE paccMoTpeHue). Pacuer 30u @penens, onpeaeneHue
MHTEHCUBHOCTH CBETa B TOUKE HAOIIOAECHUS ISl HELeJIoro yKcia 30H. [leneHue aMIuuTy sl As
yacTel 1mo/130H (CEKTOPHI U yacTu KoJel). Crupanbs Openens. Pacuer HHTEHCUBHOCTH B TOUKE
HaOJI0IeHUs B ClIyyae MOBOPOTOB BEKTOpa KosieOaHMi 3a cueT u3MeHeHUs (Pa3bl (CTEKISIHHbIE
JUCKU, TUTACTUHKY U T.11.).

3amaun [1]—4.113, 4.115,4.117, 4.120, 4.124, 4.122.

Jom. 3amanue: [1] —4.111, 4.112, 4.114, 4.116, 4.118, 4.119, 4.121, 4.123.
3ansatue 10. Cnupans @penensi. Pacyer HHTEHCUBHOCTH B TOUKE HAOJIIOAEHUS B ClIydae HOBOPOTOB
BEKTOpa KosieOaHuM 3a cueT u3MeHeHUs (a3bl (CTEKISTHHbIE AUCKH, JIACTUHKY U T.A.). udpaxuus
®penens. 3onsl Lycrepa. Criupans Kophto. udpakuus Ha kpato 6eckoHeuHON NOTYIIOCKOCTH (
KauyeCTBEHHOE paccMoTpeHue). Vcnonb30Banue crimpaiu AJis HeIeJIOTo YKCiIa 30H U B Cllydae
MOBOPOTOB BEKTOpa KosieOaHUi (CTEKIsIHHbIE I1acTHHBI). KoMOMHMpOBaHHBIE 33/jauu HAa CIIMpPANIN
®penens u KopHro.

3amaun [1]—4.117, 4.120, 4.124, 4.122,4.125, 4.129, 4.130.

Howm. 3anmanwme: [1] —4.118, 4.119, 4.121, 4.123, 4.126, 4.127, 4.128, 4.131, 4.132.
3anstue 11. udppaxkuus @paynrodepa. Judpakuus Ha menu. JJudpakiinoHHbIE peIIeTKH.
Haknonnoe nagenne mydeid. @azoBas nudpakiinoHHas pelieTka.

3anmaun [1]—4.134, 4.137, 4.142, 4.145.

Howm. 3amanwme: [1] —4.135, 4.138, 4.139, 4.140, 4.141.
3anstue 12. [ludppakuronnas pemerka. Yriaoas aucnepcus. Paspemaromias
crocobHocTh. J{udpakiiusg peHTTeHOBCKUX JTy4yell Ha MePUOJIUYECKUX CTPYKTypax.

3amauu [1] —4.149, 4.155, 4.157,4.172, 4.175.

Howm. 3amanwme: [1] —4.150, 4.151, 4.154, 4.16, 4.158,4.171, 4.173, 4.174, 4.176.

Tema 5. [lonsipuzanus cBera.
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3anstue 13. [TonydyeHue TUHEHHO-TIONIPU30BAHHOIO CBETA U €ro aHanu3. 3akoH Maimoca. CTeneHpb

nosisipu3arui. OTpakeHHe CBETa OT TPaHUIIBI pa3jielia IBYX TUAICKTPUKOB. Dopmyiisl Dpeners.
VYron bprocrepa.

Samaum [1] - 4.179, 4.185, 4.186, 4.189, 4.193, 4.199.

Jlom. 3amanme: [1] - 4.180, 4.181, 4.182, 4.183, 4.184,4.190, 4.192, 4.194, 4.198, 4.201.
3anstue 14. [IpoxoxaeHre CBeTa Yepe3 KPUCTAUIMYSCKUE TUIACTHHKH.

[TpocBeTienne onTHKU. EcTeCTBEHHBIC M MATHUTHBIC BPAIICHUS

IJIOCKOCTH TOJISIPU3ALIHH.

3amaun [1] - 4.209, 4.214, 4.219, 4.224.

Howm. 3amanume: [1] - 4.208, 4.210, 4.212, 4.220, 4.221, 4.226.

Tema 6. Jlucniepcusi ¥ OTJIONIEHUE CBETA.
3anstue 15. JlusnekTpuueckas MpoOHUILIAeMOCTh BelecTBa. Pa3oBasi v rPyIInoBasi CKOPOCTh.
®opmyia Panes.3aTyxanue mydka 3JeKTpOMarHUTHOTO U3ydeHus. 3aKoH byrepa.

3anmaum [1] - 4.229, 4.223, 4.235,4.240, 4.243, 4.248.

Howm. 3ananue: [1] - 4.230, 4.233, 4.234, 4.236, 4.237,4.241, 4.242, 4.244, 4.247, 4.249.
[1]1ponos U. E. 3agauu no obuieii ¢pusuke. - M.: bunowm, Jlaboparopus 3nanuii, 2012.

3amaHus 1J151 KOHTPOJIbHOM PadoThI
VY4eOHbIM maHoM 1o auciuiuinie «Konebanus ¥ BOJHBI, ONTHKA» ISl IPOBEPKH YPOBHS

YCBOEHHUS HEOOXOIMMBIX KOMIIETEHIIUN IPElyCMOTPEHA KOHTPOJIbHAs padoTa. Brinonnenue
KOHTPOJILHOM paboThl sIBJIETCS 00s13aTeIbHBIM YCIIOBHEM J0IYCKa K Kk3aMeHy. Kaxxnas

KOHTPOJIbHAsE paboTa COAEPKUT S5 3a7ad, Bpemsi BeinodHeHus: 90 munyT. Pemenne kaxmoit 3agaun

oneHuBaercs B 20 0aJuIOB.

Ornucanue KOHTPOJIBHOM PabOTHI
KonTponbHas padoTta cocTOUT U3 NATH 3a7a4. Bpemst BoinosnHeHus: — 90 MUHYT.
Kaxnas 3agaua orienuBaercs B 20 6aos.
[Tpumep BapuaHTa KOHTPOJIIBHON pabOThI

Bapuanr 2.

1. IIpeamet HaxoauTcs Ha pacctosiHuu 60 cM OT TWIOCKOTO 3epKana. KakoBo Oyner paccTosHue
MEX1y HUM U €ro U300pakeHueM, eclid mpeaMeT MpUOIHU3HUTh K 3epKaily Ha 25 cm?

2. B ombite FOHTa cTEKISHHAS MJIACTUHKA TONIMHON =2 cM mOMeIaeTcst Ha IMyTH OJHOTO U3
uHTEpEepUPYIOUINX Tydel MepneHAUKYISIPHO K JIydy. Ha CKOIbKO MOTYT OTIMYATHCS APYT OT
Jpyra MoKasaTeiau MPeJOMIICHHsS B pa3IMYHbIX MECTaX MJIACTUHKH, YTOOBI N3BMEHEHNE PA3HOCTH
X0J1a OT ATOM HEOJHOPOJHOCTH HE NPEBBIIAN0 A=]1 MKM.

3.B ycranoBke 1t HaOmroAeHUs Kojel, HproToHa IpoCTpaHCTBO MEXKIY JIMH30M U CTEKIISTHHON
MJIACTUHKOM 3aMOJIHEHO KUIKOCThI0. OnpenenuTsh NoKa3aTeab NPEeJOMICHUS KUAKOCTH, €CIIH
paanyc TPETHETO CBETIIOTO KOJbIa MOIyqIriics paBHbIM 3,65 mm. Habmonenne Beercs B
npoxosiemM ceete. Paanyc kpuBu3nbl iuH3bl 10 M. [[nrHa cBeTa BosiHbI 589 HM.

4. PaccunTaiiTe paguyc TpeTbei 306 DpeHens, eciu ajuHa nagatoniei BoHb A = 700 HM.
PaccrositHue oT kpast BOJJTHOBOM TTOBEPXHOCTH JI0 TOYKH HaOmroneHus b=1M.

5. Onpenenute yroia OTKJIOHEHUS Jyde ¢ JJIMHOW BOJHBI cBeTa A=550 HM B CIIEKTpE MEePBOTO
MOPSIKA, TOTYYEHHOM C TIOMOIIBIO TU(PAKIIMOHHON PeIIeTKH, mepuo KoTopoi paseH 0,02 M.

Kpurepuu onieHuBaHus 3a/1a4 KOHTPOJIBHON pabOTHI
- 16-20 6ay10B BBICTABIISIETCS CTYIEHTY, €CIIH MPEICTABICHO TIOJTHOE PEIIeHHEe 3a1aui, KOTOPOe
MOJKET COJAEPKATh MEJIKME HETOUHOCTH MJIM HEJOCTAaTOUYHYIO apIyMEHTALMIO [1aroB pELICHMUS];
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- 11-15 GanioB BICTaBISETCS CTYIEHTY, €CIIH IIPU BEPHOM pEILICHUH B OOIIEM BUE AOMYIICHA
ommOKa B YUCIIOBBIX PACUETaX WM IPH MPABWIHHOM OTBETE OMYIIECHBI HEKOTOPHIE
IPOMEKYTOUYHBIE 3TAIbl PELICHUS WX JONYIIeHA HEIPUHIUITHAIbHAS OMNOKA B UCXOAHBIX
YpPaBHEHUSIX;

- 6-10 6anI0B BBICTABISAETCS CTYACHTY, €CIIM OTCYTCTBYET OJHO M3 HEOOXOAMMBIX MCXOIHBIX
YPaBHEHUH WM JIOITyIIeHA IPUHIUIAAIBHAS OIIMOKA B NCXOJHBIX YPABHEHHUSX, HO IPUCYTCTBYIOT
NPaBUJIbHBIC PACCYXKICHUS U ICHCTBHSI, HAIPaBJICHHBIC HA MTOJyYeHUE OTBETA

- 1-5 6anoB BBICTABISAETCS CTYACHTY, €CIIM BEPHO 3alMCaHa TOJIBKO YacTh HEOOXOIUMBIX
MCXOJIHBIX YpPaBHEHHH, IPU 3TOM OTCYTCTBYIOT KaKue-IT1M00 MaTeMaTn4eckKue npeoOpa3oBaHus,
HAaIpaBJICHHBIC HA TIOJIyYCHHUE OTBETA UM OHU OIIMOOYHBI.

- 0 6ayIIOB CTaBUTCS MPHU OTCYTCTBUU OTBETA MIIH MPH MOJHOCTHIO HEBEPHOM OTBETE MJIHM KOT'/Ia
pelIeHne He COOTBETCTBYET YCIOBHIO 3aJa4H.

Kputepuu onieHnBaHMsI OCBOCHUS KOMIIETEHIIHUH 110 KOHTPOJILHOM paboTe

Kpurepusimu olieHHMBaHMsI OCBOCHUS KOMIIETCHIINI CITy>KaT OaJUIbl, ITOJTyYeHHBIE 32
BBIINIOJIHEHHUE 3a4€THOM KOHTpOJIbHOM paboThl. Kaxxnoe u3 naru 3aganuil onenusaercs B 20 6aos,
MaKcHMallbHasi CyMMapHasi OLIEHKa 32 KOHTPOJIbHYI0 padoTy -100 Gaios.

[Ikana nmepeBosa CyMMapHOTro 0ajuia B IByXYpPOBHEBYIO OLICHKY:
- 0-59 GannoB — «He 3a4TEHO»
- 60-100 6anoB — «3a4TEHOY.

3agaHus 1J151 NMCbMEHHOH padoThI
Onucanue nucbMeHHOM padoTh! Nel:

[TucbmenHas paboTa COCTOUT U3 YEThIpeX BONPOocoB. Bpems BeinosnHeHus — 20 MUHYT.
KaxnpliiBonpoc ornienuBaetcs B 1 6aina.
[Tpumep BapuaHnTa nucbMeHHOU paboThl Nel:

Bapuanr 1.

1. ChopmynupoBaTh 3aKOH OTpaKEHUSI.
2. Kakue xone0aHMs Ha3bIBAIOTCS KOT€PEHTHBIMU?
3. Criocob moy4eHnst KOTepPEHTHBIX ITyYKOB JIEJICHHEM BOJHOBOTO (hpOHTA

(3epkauio Jlnoiina).
4. Jlyd TIepexoauT U3 BOABI B CTEKN0. YTou mafeHus pased 35°. Haiftu yron npenomienus
(ns=1,33; n=1,5).
5. SIBeHue MOJHOTO BHYTPEHHEI0 OTPAKEHHUS.

Onucanue nucbMeHHOM paboThr Ne3:
[TucemenHas paboTa COCTOMT U3 YETHIPEX BOMPOCOB. Bpems BeimonHeHus — 20 MUHYT.
KaxnpriiBoripoc ornennBaercs B 1 6a.

[Tpumep BapuanTa nucbMEHHON paboThl Ne3:

Bapnanr 2.
. Chopmynupyiite npunuui I'tolirenca-dpenens.
2. BeiBenure dpopmyrny Bynbega-bparros.
3. Hudpaxuus Opaynrodepa oT mpsiMOYroIbHOIO OTBEPCTHSL.
4. Nudpaxuus Opaynrodepa ot AByX 1mienei. Y cioBUsS MUHUMYMOB U MakCUMyMa JTUGpaKIuu.
5. IlonsiTue o rojgorpadpum.

[EEN

Onucanue MCTOAHUKHU OLICHUBAHHA BOIIPOCOB MMCbEMCHHBIX pa60T:
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-1 63..]'[.]'[ BBICTABJIACTCA CTYACHTY, CCJIM CTYACHT MMOJHOCTHIO JaJI OTBCT HA BOHpOC;

- 0,5 Gamra BBICTaBISAETCA CTYACHTY, €CIIM OTCYTCTBYET JMOO PHUCYHOK JHOO OTBET Jajd He
MOJTHOCTBIO;

- 0 6aJIIOB CTaBUTCS MPU OTCYTCTBHU OTBETA MJIH MPH IMOJIHOCTHIO HEBEPHOM OTBETE.

3aganus 1J151 NpoBeleHUsI MUCbMEHHBIX ONIPOCOB (TECTOB)
Omnucanue Tecra
Conepxut 3agaHus i1 pyOeKHOTO KOHTPOJIS YCBOCHHUS MaTepHraia. TecT paccuuTaH Ha 45
MHUHYT, cocTouT U3 15 3amanuii. Kaxxnoe 3ananue ouennBaercs B 1 6a.

IIpumep BapuanTa Tecra

1. JIunza —a70 ....

1) mpo3padynoe Ten0, OrpaHUYCHHOE CHEPUUSCKUMH WIH IMIMHAPHIECKUMH ITOBEPXHOCTSIMU;

2) ONTUYECKUH JIEMEHT, ITPeJHa3HAYEeHHBIH IS CIIEKTPAIILHOTO IPe00pa30BaHus H3ITy4CHUS;

3) mpo3pavHoe TeIo, MpeIHazHaueHHOE sl TPeoOpa30BaHusl CBETOBOTO MTOTOKA;

4) onTHYECKUH 3JIEMEHT, IPeIHa3HAYCHHBIH /11 H3MEHEHHUSI COCTOSIHUS MOJISIPU3AIMN H3ITydCHUS

2. PaccmarpuBasi ipeIMeT B COOMPAIOIIYIO JIMH3Y, €0 PacloiaraloT Ha PacCTOSHUHU 4 CM OT Hee.
[1pu 3TOM TOITy4ar0T MHUMOE H300pakeHne B S5 pa3 Ooxpmre camoro npexmera. Kakosa
ONITHYECKasl CHJIA JINH3bI?

1) 4nnp; 2) 10 moTp; 3) 20 ooTp; 4) 5 aorp.

3. Uto Ha3bIBaeTCS U3ITydaTSIIbHON CIIOCOOHOCTHIO Tea?

1)... BeJINYMHA, YUCIICHHO PaBHAs KOJUYECTBY YHEPTUH, U3IIYU4aEMON TEJIOM €KECEKYHTHO BOJIU3U
IlaHHOﬁ JJINHBI BOJIHBI;

2)...BeIMYMHA, YUCIICHHO PaBHAsI KOJIMYECTBY SHEPIHHU, U3TydaeMOW SIMHUIICH TOBEPXHOCTHU Tela
B CAMHUYHOM HMHTECPBAJIC 4aCTOT BOIM3HU IIaHHOfI YHaCTOTHI,

3)... BeTU4MHA, YUCICHHO PaBHAsi IOBEPXHOCTHOMN TNIOTHOCTH MOIITHOCTHU TETIOBOTO U3JTYYECHHUS
TCJIa B UHTCPBAJIC YaCTOT GHHHHHHOﬁ IO PUHBI BOIM3HU I[aHHOﬁ qaCTOTHI.

4. I1pu npox0kKI€HUH JIEKTPOMArHUTHBIX BOJIH B BO3/IyX€ MPOUCXOAAT KOJIeOaHus:
1) Monekyn Bo3zyxa;

2) IJIOTHOCTH BO3/AYXa;

3) KOHIIEHTpAIIUU KUCIOPOa;

4) HanpsKEHHOCTH AJIEKTPUYECKOT0 U MHAYKIIMM MarHUTHOTO MOJIEH.

5. AGCOIIOTHO YEPHOE TEIO U HEUEPHOE TEJIO UMEIOT OJHY U TY K€ TeMIeparypy. Y Kakoro u3
3THX TeJ JUIsl JAaHHOM JUIMHBI BOJIHBI U3 Ty4aTelIbHAsl CIIOCOOHOCTH 00JIbIe?

1)... y aGComMOTHO YEPHOTO TEJa;

2)...y HEUEpHOTO Tena;

3)...TaK Kak Tejla HaXOAATCs IPU OJAMHAKOBOM TeMIIepaType, TO U U3JTydaTesIbHbIE
CHOCOOHOCTH MX OYJIyT OJTMHAKOBHIE.

6. Boga ocseliiena 3eneHbIM CBCTOM, UJI1 KOTOPOTO MJIMHA BOJIHBI B BO3AYXE 0,5 MKM. Kaxkoi 6y,ueT

JUTMHA BOJIHBI B Boje (N=1,33)?
1) 450 um; 2) 0.38 MKM; 3) 0.5 MkwMm; 4) 750 HM.

7. Ilpunnun [roiirenca MOXHO cOPMYIUPOBATH CIETYIOIIUM 00pa3oM:

1) cBeT B ONTHYECKH OJHOPOIHOM cpesie pacrpoCcTpaHseTcs MPSMOIMHENHO;

2) KaxkJ1ast TOUKa, 10 KOTOPOM JOXOAMUT BOJIHA, CIIY’KUT LIEGHTPOM BTOPUYHBIX BOJIH, a OTHOaromast
ATHX BOJIH JA€T MOJIOKEHHE BOJIHOBOTO (PPOHTA B MOCIEAYIOIINNA MOMEHT BPEMEHH;
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3)cBeT pacnpocTpaHsercs 0 HauKpaTyalieMy IMyTH MeXAY ABYMs TOUKAMH;

4) nefCTBUTENbHBIN IyTh PAaCIPOCTPAHEHUsI CBETA €CTh ITYTh, IS IPOX0XKICHHUS KOTOPOTO CBETY
TpeOyeTcsi MUHUMAaJIbHOE BpEMsl MO CPAaBHEHMIO C JIOOBIM APYrHM IYTEM MEXIY TEMH >KE
TOYKaMH.

8. udpakuronnas pemierka mupuHon 4 cm umeeT 2000 mTpUXOB U OCBEIIACTCS] HOPMAIbHO
[aJal0IIKUM He MOHOXpoMaTudeckuM cBeToM. Ha skpane, ynanenHoMm Ha paccrosiHue 50 cM,

MaKCHMYM BTOPOTO MOPsIAKA YAaJ€H OT LeHTpaabHOoro Ha 3,35 cM. HailTu 1JiMHy BOJIHBI CBETA.
1) 0.560 mxwm; 2)500 HwM; 3) 600 uM™m; 4) 0.67 MKM.

9. «YnpTpaduoneToBoii kKaracTpodoi» HA3bIBAIOT BBIBOJ] KIIACCHYECKONW TEOPUU O TOM, UTO ....

1) ciekTpasibHas MJIOTHOCTh SHEPTETHYECKON CBETUMOCTH a0COIOTHO YEPHOTO Tea CTPEMHUTCS K
OCCKOHEYHOCTH B 00JIACTH HU3KHMX YaCTOT;

2) MHTETrpaJIbHAs U3JIydaTelIbHAs CIIOCOOHOCTD Tella MPEBBIIIACT €ro MOTJIOMIATEIbHYIO
CIOCOOHOCTH B yIbTpaHOIeTOBOM 001acTH;

3) criekTpasibHast IIOTHOCTh SHEPTETHYECKON CBETUMOCTH aOCOIIOTHO YEPHOTO Tella CTPEMHTCS K
0ECKOHEUYHOCTH B 00JIaCTH KOPOTKHX JIJIMH BOJIH;

4) crieKTpayibHas U3JTydaTelIbHAs CIIOCOOHOCTD Tella MEHBIIIE €r0 CIIEKTPAILHON MOTJIOMATeIbHON
CIIOCOOHOCTH B YIbTPa(HOIETOBOM 00JIACTH.

10. B uéwm 3akiouaercs siBJIeHHE BHEITHETO (DOTO3IeKTpruecKoro 3¢ dexra’?

1) B McITyCKaHUU 3JIEKTPUYECKUX 3apsA0B METAJUIaMU 1101 JeHCTBUEM CBETA;

2) B UCIIyCKaHHUH 3JIEKTPOHOB HAKaJIEHHBIMU TEJIaMU;

3) B UCITyCKAaHUU 3JIEKTPOHOB BEILIECTBOM IO/ J€HCTBUEM 3JEKTPOMArHUTHOTO U3TYUYECHHUS.

11. [epBsiii 3akoH hoToddhPexTa MOKHO cHOPMYIUPOBATH CIAEAYIOMKUM 00pazoM. DOTOTOK
HACHIIIEHUS MPOMTOPIIMOHAIIEH ... CBETA.
1)uacrorte; 2) CKOpOCTH; 3) IIMHE BOJIHEI; 4) UHTEHCUBHOCTH.

12. TToBepXHOCTBH MeTas1a MOCIEA0BATENFHO OCBELIAeTCs HH(PPAKPACHBIMU JIydaMH, BUTUMbBIM
CBETOM U yJIbTPa(PHUOIETOBBIMU JIydaMH, CIIOCOOHBIMU BbI3BaTh (poTo3hPexT. B kakom ciyuae
(bOTO37eKTPOHBI NETAT ObIcTpee?

1) npu ocBenieHnn UHPPAKPACHBIMU JTy4aMHu;

2) Ipu OCBEIIEHUH BUIUMBIM CBETOM;

3) npu ocBeIeHUH YIbTPa()HOIETOBBIMU JTydaMH.

13. InnaHOBONTHOBAs (KpacHast) Tpanuna ¢porodddexra ams meau 282 uM. Haiitu paboTy BeIX012
AJIEKTPOHOB U3 MEIU.
1) 4,5 5B,; 2) 4,4 5B; 3) 4,6 5B; 4) 4,0 5B.

14.CeToBO# MOTOK MOCTOSIHEH, a YaCTOTa CBETA, MajiaBiiero Ha (porokaros GoToraeMeHTa,
MeHseTcs. Ha kakoM u3 pucyHKOB NPaBUIIbHO MOKAa3aHbl BOJIbTAMIIEPHBIE XaPAKTEPUCTUKH IS
JTAaHHOTO ciyvas? vI>v2>v3

1 a 2 . ~
) 1 ') 1 3) :
Vs
Vy A’}
v, \:\a
1
ik > —
U U U

15. Yemy paBHO 3a7epKUBaroLIee HAMPsHKEHNUE U1 (POTOIIEKTPOHOB, BHIPHIBAEMBIX C IIOBEPXHOCTH
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MeTaa CBeToM ¢ SHeprueii potonos 7,8-107° [Tk, ecm paboTa BRIX0/A M3 3TOTO METAILIA
3:107° Tx?
1) 6 B; 2) 4 B; 3)2B; 4) 3 B.
Omnucanue MCETOAUKU OLICHUBAHHUS TECCTOB:
- 1 Gayu1 BBICTABISIETCS CTYACHTY, €CIIM CTYICHT IOJIHOCTBIO J]all OTBET Ha BOIIPOC;
- 0 6aJI0B CTaBUTCS MPU HEBEPHOM OTBETE.

3agaHus 1715 KOJJIOKBHYMa
Onucanue KOUIOKBUyMa
KonnokBuym npoBoautcs nocine uydenus tem «Muarepdepennns ceeray, «Iudpakuns
cBeTa». MakcumanbHbii Oamn — 156am10B.
Bonpocs! it K0J10KBUyMa

. IaTepdepeHIiys cCBETOBBIX BOJIH.
. llupuna nHTEp(PEPEHINOHHBIX TTOJIOC.
. BpeMeHHas KOrepeHTHOCTb.
. IIpocTpancTBeHHAss KOr€pPEHTHOCTb.
. Crtoco0bI nostyyeHust KOrepeHTHBIX BOJIH JIEJIEHUEM BOJIHOBOTO ()pOHTA:

1) meron FOHnra;

2) 6uzepkana Openens;

3) 6unpusma OpeHens;

4) 3epxkaio Jlnoiaa;

5) ounun3zabuiie.

6) meton JIunHuKa.
6. CriocoOBbl 1OJTy4eHHs] KOT€PEHTHBIX ITyYKOB JIEJICHUEM aMIUIUTY/IbL:

1) mosiockl paBHOTO HaKJIOHA (MHTEp(EPEHIIMS OT IJIOCKONAPAIIICIbHOM TUIACTUHKY )

2) MOJOCHI PABHOM TOJIIMHBI (MHTEPPEPEHIIHS OT IIACTHHKU IEPEMEHHOM TOJIINHBI,

3) koubia HetoToHa.
. AByxiy4eBsle uuTepdepomeTpsl (MaiikenbcoHa, Kamena, PoxiecTBeHcKoro).
. MHuoronyueBbie uureppepometpsl (Padbpu-Ilepo, Jlrommepa-TI'epke).
. Obnactu npuMeHeHUs: HHTepPEePEeHIINN.
10. Ilpunuun I'toiirenca-dpenens.
11. Meton 30n @penens.
12. Meton rpaduecKoro CI0KEeHUS aMILTUTY/I.
13. Iudpakuus Openenst oT MpoCTEHIINX Mperpa:

1) nmudpaxiws OT KPYriioro OTBEPCTHS;
2) nmudpakuus OT KPyriaoro JHUcKa.
14. Iudpaxuus Openens Ha nomymiockoctu. Crimpans KopHro.
15. Iudpakuus OpayHrodepa ot IIEeNH.
16. Iudpakuus cBera OT ABYX LIETEH.
17. Iudpakuus cBeTa oT NPSAMOYTOJIBHOTO U KPYTJIOro OTBEPCTHSI.
18. udpakuronHas pemierka.
19. Iudpakuuss Ha IBYMEpHOU pelIeTKeE.
20. lucdpakiuys Ha TpEXMEPHOU pelIeTKe.
21. Indpakuus peHTreHoBCcKUX nydyeir. @opmyna Bynbda -bparros. Merossr Jlays u
Hebas-1lepepa.

22. T'onorpadus.

DN D W N =

O 0

Ornucanne METOAUKH OIEHUBAHUS BOMIPOCOB KOJTIOKBUYMA:
- 14-15 GanioB moaydaeTr CTYy/ICHT, €CJIM OH MOJTHOCTHIO OTBETHIJI HA OCHOBHOM M JIOTIOJIHUTEIBHBIE
BOTIPOCHI,
- 10-13 GamnoB moJrydaeT CTYJCHT, €CJIH OH MPAaBUILHO OTBETHII HA OCHOBHOW BOIIPOC, HO HE
OTBETHJI Ha OJIMH-[Ba JOMOJIHUTEIBHBIN BOIPOC;
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- 7-9 GayJI0B MOJTYyYaeT CTYACHT, €CJIM OH MPAaBUIBHO OTBETHII HA OCHOBHOI BOIIPOC, HO HE OTBETHII
Ha TPU JOTMOJIHUTEIBHBIX BOMPOCA,;

- 4-6 Gayua MONTy4yaeT CTYACHT, €CJIM OH MPABHIILHO OTBETHII HA OCHOBHOMW BOIIPOC, HO OTBETHJI HA
HECKOJIbKO JJOIIOJHUTEIbHBIX BOIIPOCOB,;

- 1-3 Gayua mosy4aer CTYACHT, €CJIM OH YACTUYHO OTBETHUJI Ha OCHOBHOM BOIIPOC, HO OTBETHII Ha
HECKOJIbKO JIOIIOJHUTEIbHBIX BOIIPOCOB,;

- 0 GayIOB CTaBUTCS MPU OTCYTCTBHH OTBETA.
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5. YueOHO-MeTOANYeCKOe U HH(POPMALIHOHHOE o0ecTIeYeHne M CIMIIJIHHbI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAUMOM IS
OCBOEHHS TUCIUIIHHBI
OcHoBHas JIuTEpaTypa:
1. CusyxwuHn /. B. Kypc obmeit ¢puzuku. T.4. Onruka. - M.: ®uzmatiur, 2017. [B 6uba.
bamlV umeercs 59 sk3.].
2. Jlaanc6epr I'.C. Ontuka.- M.: ®usmatnur, 2017. [B 6u6a. bamly umeercs 106 sk3.].
3. byrukos E.W. Ontuka. - CII6.: U3a-Bo «Jlanby, 2012. [B 6uba. baml'yY umeercs 54 3k3.].
JlonoTHUTeILHAS JIUTEPaTypa:
4. CasenneB U.B. Kypc o6meii pusuku. Ku.2. DnexrpuuectBo u MmaraetusM. Bomabl. OnTHka.
— CII6.: 3a-Bo «Jlanby, 2013.[B 6ubn. baml'y numeercs 115 3x3.].
5. Kamureesckuii H. 1. BonHoBas ontuka. - CI10.:J1anb, 2008. [B 6u6a. baml'y umeercs 130
9K3.].
6. Hponos U.E. BonHoBsie npouecchl. OcHOBHBIE 3ak0HBI. — M.: JIaboparopust bazoBbix
3uanuii, 2010.[B 6u6n. baml'y umeercs 169 3x3.].
7. HWponos U. E. 3agauu no obmeit ¢pusuke. - M.: bunowm, Jlabopatopus 3uanwuii, 2012. [B
ouoi1. baml'y umeercs 204 3k3.].
8. AxmanoB C.A., Hukutun C.1O. @usndeckas ontuka. - M.: MI'Y:Hayka, 2004, [B 6u6u.
bamlV umeercs 2 9k3.].

B snextponHo-6ubanoreunoit cucreme (3bC) baml'V nmerorcs B Hanuuuu U3JaHus:
OcHoBHas1 JinTeparypa:
1. CusyxuH /[I. B. Kypc o6meit ¢pusuku. Ontuka. - M.:dusmataut, 2005//
DNeKTPOHHO-0MOIMOTEeYHas crucTeMa «Y HUBepcuTeTcKas Oubnuoreka online».
2. JlanacGepr I'.C. Ontuka.- M.: ®@uszmatiur, 2010// DnexTpoHHO-
O6ubnuoreyHas cucreMa «Y HUBepcuTeTcKast Ondnroreka online».
3. Byruxos E.W. Onrtuka. - CII6.: Jlans, 2012// DnexTpoHHO-OnOIMoTeYHAS
cucTeMa u3/1aTeNbeTBa «JIaHby.
JlonoJiHUTeIbHAS JIUTepaTypa:
4. CasenbeB 1.B. Kypc o6meit ¢pusuxu. T.4.Bomansl. Ontuka. — CI16.: U31-Bo
«Jlanby, 2011// DnexTpoHHO-OMOIMOTEUHAs CUCTEMA U3/IaTENNbCTBA «JIaHby.
5. KamureeBckuit H. . Bonnoas ontuka. - CI16.:Jlans, 2008// SnextpoHHO-
OoubnuoreyHas cucteMa u3aaTenseTBa «Jlanby.
6. Hpomnos U.E. Borrossie npornieccel. OcHOBHBIE 3aK0HBI. — M.: BUHOM.
JlabGopatopust 3nanuit, 2010// IneKTpoHHO- OMOIMOTEYHAS CUCTeMa «Y HUBEPCUTETCKAast
o6ubnuoteka online»

CnMcoxk MeToAMYeCKUX YKa3aHHI K J1a00paTOPHBIM padoTaMIo ONTHKe

No Kon- Ton
HanmenoBanue ABTOpBI
n/n BOCTD. U3IaHUS

Metoauueckue yka3zaHHst Ul BBITOJIHEHUS
nabopatopHoit paboTel Ne 2 o onTuke I'agypos N.T".
«Ornpenenenue paanyca KpUBU3HBI JIMH3bI U ITTUHBI Axmanosa I'.P.
CBETOBOI1 BOJIHBI C mOMOIIBIO Kouter] HproToHa»

2018
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MGTO,Z[I/I‘-IGCKI/IG YKa3aHus A1 BBITIOJTHCHUS
nabopaTopHoi paboTel Ne 5 o onTuke

Axmanosa I'.P.

2. | «MccnenoBanue 3aBUCMMOCTH UHTETPATIBLHON 13 Iadees P.P 2019
W3JIy4aTelIbHON CITIOCOOHOCTH M MPOBEPKA 3aKOHA o
Credana-boibiimanay
MeTtoanueckue yKa3zaHusl IS BBITIOJTHEHUS

. Axmanosa I'.P.

3 nabopaTopHoi paboTel Ne 6 1Mo onTHKE 12 AGyH ALY 2020
«M3ydyenune nonspu3aioHHO-ONTHIECKUX
SIBJIICHUI
MeTo;[quCKpie yKa3aHHs I BBITIOJIHEHUS AGymmH ALY,

" nabopaTopHoi padboTel Ne 7 1Mo onTHKe 12 Axnanosa TP, 2019
«CIEKTPOCKONINYECKOE UCCIIEJOBAHUE
XpOMaTHYECKON MOJISpU3aIiK CBEeTa
MeTtoanueckue yKka3zaHusl I BBITIOJTHEHUS

. Axmanosa I'.P.

5 nabopaTopHoi paboTel Ne§ o ontuke «M3ydeHue 16 A6y AY. 2021

SBJICHUSI €CTECTBEHHOI'O BpAlLlEHUS TNIOCKOCTH

[Tadees P.P.
MOJIIPU3ALIUN)
Metonnueckre ykazaHus JUisl BBITOJTHEHUS Axmanona ['.P.

6. | mabopatopHoii paboTsl Ne9 no onTHke 15 AOnymnnmun A.Y. 2020
«MccnenoBanue sBiaeHUS TU(paKLUU CBETa» [agees P.P.
MeTtoauueckue yKa3aHus sl BBITOJHEHUS
nabopaTopHoit pabotel Nel( o ontuke

7. | «Onpenenenne GOKYCHBIX PaCCTOSIHHIMA 13 bananazos M.X. 2020

Axmanosa I'.P.
MOJIOKHUTEBHBIX, OTPULATEIBHBIX JIMH3 U
CJI0KHOW ONTUYECKOM CHUCTEMBI»
MeTtoanueckue yKa3zaHusl IS BBITIOJTHEHUS
8 naboparopHoit pabotel Nel 1 o onTrke 15 I'adypos WU.T. 2018
| «MccnenoBaHue CIEKTPOB MOIJIOMIEHUS U Axwmanosa I'.P.
MPOITYCKAHUS»
MeTtoanueckue yKa3zaHusl ISl BEITIOJTHEHUS
9 nabopatopHoil paboTsl Nel4 o onTuke 10 Axmanosa I'.P. 2020
" | «Onpenenenue nokasaress IpeaoMICHHUs AOnymnuH A.Y.
BEIIeCTBA ¢ NOMOIIBIO pedpakToMeTpa AGGE»
Metoanyeckue yka3aHHs 1J1s BBITOJTHEHUS

10 nabopaTopHoi paboTel Nel5 o ontuke 18 banananos M.X. 2021
«OmpeneneHue TUCIIEPCUN CTEKIISIHHBIX ITPHU3M C Axwmanosa I'.P.

MIOMOUIbIO TOHUOMETPa»
Metoanyeckue yka3aHus 1J1s1 BBITOJTHEHUS

11 naboparopHoit pabotel Nel6 o onTuke 10 Axwmanosa I'.P. 2018
«OrnpeneneHnepoKyCHbIX PacCTOSHUHN JINH3 AOnynnuH A.Y.

METOJIOM OTPE3KOB
Metoanueckue yKka3zaHHsl I BBITIOJTHEHUS

12 naboparopHoit pabotel Nel7 o onTuke 12 Axwmanosa I'.P. 2019
«OrnpeneneHnepOKyCHbIX PaCCTOSHUHN JINH3 Ab6nymmun A.Y.

MeTonoM beccensiy
Metoanueckue yKka3zaHHsl I BBITIOJTHEHUS
13 naboparopHoit padotel Nel8 o onTrke 14 Axwmanosa I'.P. 2020

«OnpeneneHne0CHOBHBIX XapaKTEPUCTUK
JU(GPaKIIMOHHON PEHIeTKI»

Ab6nymmun A.Y.
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MeTtoanueckue yKka3zaHHs I BBITIOJTHEHUS
14 nabopaTopHoit paboTel Nel9 mo ontuke 15 Axwmanona I'.P. 2021
«U3yuenune nudppaxkuun Opaynrodepa B [Hagees P.P.

KOI'CpCHTHOM CBCTE JIa3€pay

5.2. Ilepeuensb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH ceTH « AHTEepHET» N
NMPOrpaMMHOI0 odecrie4eHusi, He0OXOAMMBIX /1JI5l 0CBOEHHS TUCHUIIUHBI, BKIIOYAS
npodgeccuoHaIbHbIe 0a3bl JAHHBIX 1 HHPOPMALMOHHBIE CIPABOYHbIE CHCTEMbI

1. Onekrponnas Oubnuoreunas cucrema. b baml'V. - CoOcTBeHHas ArIeKTpoHHAst OMOIHOTEeKa
yueOHBIX ¥ HAYYHBIX JIEKTPOHHBIX U3/aHUN, KOTOPasi BKIIOYAET U3/JaHus MperoaBaresiei
bamlY. ABTOpH30BaHHBIN JOCTYII IO MAPOIIIO U3 000 Touku cetu MuTepHer. Perucrpanus B
bubnuoteke baml'V, nanpHelmuii qocTyn u3 a000# Touku cetu MHTEpHET. -
https://elib.bashedu.ru/

2. DnekTpoHHast OMOIMOTEeUHas CUCTeMa . Y HUBEpCUTETCKasi OMOIMOTEKa OHITaiH.
[TonmHoTekcToBast B/ yueOHBIX U HayYHBIX 3JIEKTPOHHBIX U3/1aHUN. ABTOPU30BaHHBIN JOCTYII 1O
1apoJIto u3 Jirooi Touku cetu MuTepHer. Perucrpamus B bubnuorexe baml'V, nanpaewmmii
JOCTYI U3 J1000# Touku cetu MuTepHert. - https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs CUCTeMa H31aTenbeTBa Jlans. - [TomHoTekcToBas bJ] yueOHbBIX 1
HAYYHBIX 3JIEKTPOHHBIX U3JIaHUN. ABTOPH30BAHHBIN JOCTYII IO MAPOJIO U3 000N TOUKU CETH
Wntepuer. Perucrpauus B budbnnoreke baml'V, nanpHeimmii fjoctyn U3 1r000i TOUKH ceTn
Wurepuer. - https://e.lanbook.com/

4. DnexktpoHHbii kaTasor bubnuorexkn baml'y - CripaBoyHO-1TOMCKOBBIN anmnapaT OUOIMOTEKH.
Bxutrouaet B ce0s cuCTeMy KaTajioroB U KapTOTEK, CIIPaBOYHO-OuOInorpapudeckuii pou. —
http://www.bashlib.ru/catalogi/Perienue 3aga4 no ¢pusuke. Uponos U.E.: http://irodov.nm.ru
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6.MaTtepuajabHO-TeXHUYECKasi 6a3a, He0OX0TUMAs /1JIsl OCYLIEeCTBIECHHS
00pa3oBaTeJILHOI0 NMpolecca no JTUCHHIINHE

MaTepI/IaJ'IBHO'TCXHI/ILIeCKaH 6333,
nmponecca no JMCUUINIMHE TPpHUBEACHA B Ta6m/1ue:

HeO6XOI[I/IMa$I 1 OCYHICCTBIICHHA O6pa3OBaTeHBHOFO

HaumenoBanue Bun 3agaruit HanmenoBanue o6opynoBaHus,
CHeUaIu3uPOBAHHBIX MPOrPaMMHOTO O0ecTIeueHUs
ayJIuTOpuil, KAOMHETOB,
nabopaTtopuii
1 2 3

bonbmas ¢usnueckas | Jlekuuu Jocka, KOMIIBIOTED, MYJIbTUMEIUMHBINA
ayautopus 02 MIPOEKTOP, FIKPaH
YueOnast aymurtopus mis | [Ipakruyaeckue Jlocka, Men, COOpHUKH 33]1a4, KabKYJISITOP
IIPOBEICHUS 3aHATUH | 3aHATUSA
CEMHUHAPCKOT0 THUIIA:
aynutopuu Ne 322 ynu No
324 v Ne 318 wmmm Ne
216 (dusmar kopmyc)
VYueOnass  maboparopus | JJaboparopHbie O6opynoBanne k JIP Ne2 «Ompenenenue
JUTSt MPOBEACHUS | 3aHATUSA paauyca KpUBU3HBI JIMH3bl U JIJIMHBI CBETOBOU
1a00paTOPHBIX 3AHIATHUMN: BOJIHBI € ITOMOIIBIO Kouell HproToHa»: pryTHas
aynuropun  Ne310 wm namma, Mukpockon MBP-3, nuH3a, nimactuHka
Ne310a U3 UYEpPHOro  CTEKJa, PTyTHas  JiamIa,

cBEeTOPMIBTPHI, 00BEKT-MUKpoMeTp OMO.
O6opynoBaane k JIP Ne5 «MccnemoBanue
3aBHCHUMOCTH HMHTETPAIbHOM H3JIydaTeIbHON
CrocoOHOCTH H TpoBepka 3akoHa Credana-
bonpuMana»: medb ¢ U3MEPUTENbHBIM
yctporictBoM ®PIIK11, TepmocTonouk.

Ob6opynoBanne k JIP  Ne6  «M3yuenue
MOJIIPU3ALMOHHO-ONITHYECKUX SABJICHUI:
OCBETHUTENb,  NOJNAPU3ATOp,  AHAIU3ATOP,

oOpazerr U3 oprcrekia, BETHBIE KapaHIaIlw,
mokemetp F0-116, nonspuckon ITKC-125.
O6opynoBanue K JIP No7
«CreKTpOCKOMMYECKOe UCCIIeIOBaHHE
XpOMaTHYECKOMH MOJISIPU3ALITT CBETa»:
OCBETUTENb,  MOJAPU3ATOp,  aHaJIU3aTOp,
KpUCTaUIM4YeCKass IUIACTHHKA B OIpaBe,
MOHOXpoMmaTtop YM-2.

O6opynoBanue k JIP No§ «M3yuenue siBineHus
€CTECTBEHHOTO BpallCHUS IUIOCKOCTH
noysipuzanuny:  caxapumerp CVY-3, Habop
HCCIIETyeMbIX PAaCTBOPOB caxapa.
O6opynoBaane k JIP Ne9 «MUccnenoBanue

ABNICHUS JUQPAKUUU CBETa»: U3JIydarelslb
JA3epHBIA  MOJYNPOBOJHUKOBBIN STL650,
ONTHYECKas CKaMb4, JKpaH,

doTtonurorpaduueckuit Tect-oobekT MOJI-1
(uuB.1101043428).

23




O6opynoBaane k JIP NelO0 «OmpeneneHue
(OKYCHBIX  PACCTOSIHHH  TOJOKUTEIBbHBIX,
OTPULATENIbHBIX JINH3 U CII0)KHON ONTHYECKON
CUCTEMBI»: OINTUYECKAsl CKAMbsI, OCBETHUTEIIb,
MOJIOKUTEJIbHBIE U OTPULIATENIbHBIC JIMH3BI,
CIIOXHasi ~ ONTHYECKass CHCTEMa,  D3KpaH,
3putenbHas Tpyoa (maB.2101042070).
O6opynoBaane k JIP Nell «MccnenoBanue
CHEKTPOB TMOTJIOUICHUS U  HPOMYCKAHUSI»:
MoHOXpoMaTop MYM-01, snekTpoHHBIH 610K,
MYJIBTUMETP, CBETO(HIIBTPHI
(uuB.1101043597).

O6opynoBaane k JIP Nel4 «OmnpeneneHue
[IOKa3aTeisl  NpPEJIOMJIEHMs — BEIlecTBa  C
oMOUIbI0  pedpakTomMeTpa»: pedpakTomMerp
PJI-2, HabGop wucciegyemblXx  pacTBOPOB
TIIMLEpPHUHA.

O6opynoBanne k JIP Nel5 «Omnpenenenue
JUCIEPCUN CTEKJISIHHBIX IPHU3M C ITOMOIIBIO
TOHUOMETpa»: pTyTHas JlaMIa, MpPU3MBL,
ronuometp I'S (uuB.1101040179).
O6opynoBanne k JIP Nel6 «Omnpenenenue
(OKYCHBIX  PACCTOSIHMM  JIMH3  METOJIOM
OTPE3KOBY: ONTUYECKas CKaMb,
MIOJIOKUTEIbHAST M OTpULIATEIbHAs JIMH3bI B
ompaBe,  KPYyIJIbIA 3KpaH, CBETOAHOIHBIN
OCBETUTENb, U3MEPUTEIIbHBIC JIMHEUKH.
O6opynoBanne k JIP Nel7 «Omnpenenenue
(OKYCHBIX  PACCTOSIHUM  JIMH3  METOJIOM
beccemns»: ONTUYECKas CKaMb,
MOJIOKUTEIbHAST M OTpULIaTEIbHasl JIMH3BI B
OIpaBe, 3KpaH,

noJynpoBogHUKOBbIM  nazep  STL 650,
WU3MEpUTENbHbIC TUHEHKH.

O6opynoBanne k JIP Nel8 «Omnpenenenue
OCHOBHBIX XapaKTepUCTUK Iu(paKkinOHHON
pelIeTKn»: pTyTHas JaMma, KoJUIMMAarop,
TOHUOMETPUYECKUI  CTONHK,  3pHUTeNbHas
Tpyb6a, HaOOp IU(QPAKUMOHHBIX PELIETOK
(uuB.1101043309).

O6opynoBanne k JIP Nel9 «3ydyenue
mudppakiuu  Dpaynrodepa B KOrepeHTHOM
CBETE JIa3epa»: ONTHYECKas CKaMbsl, SKpPaH,
Ha0op 11es1el, UCTOYHHUK JIA3EPHOTO U3ITYYEeHUS
WJI-1, (uuB.2101042469), wu3MeputenbHbIe
JINHEVKH.

JTIOCKa ayAuTOpHas — 1 mr.

uH(OPMAIIMOHHBIE CTEH/IBI- 2 IIT.

mkagbl KHWKHBIE — 2 TIT.

cTOJIBI TJabopaTopHble - 20 mT.

cTyinbs - 40 mr.
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Uurtaneubii  3am Nel
(rmaBHBIN KOpITYC, 1 3TXK)

CamocTosTenpHas
pabora

Hayunplii wu ydeOHbIi  GOHA, HaydHAs
nepuonuka, I[IK (moHoOmok) - 3 mmr, Wi-
Fimoctym is  MOOWIBHBIX  YCTPOWCTB,
HeorpanuueHubi goctyn k ObC wu B/
KOJIMYECTBO IMOCAT0YHBIX MeCT — 76.

Uurtanpubii  3am Ne2
(xopmryc pusmara, 2 3Tax)

CamocrosiTenbHast
pabora

Hayunplii wu  ydeOHbIi  ¢GoOHA, HaydHAs
nepuonuka, Wi-FigocTyn s MOOMIBHBIX
YCTPOMCTB, HEOTpaHU4YEeHHBIN nocTyn K ObC n
bJ1; xonmuecTBO mmocamouHbix MecT — S0.
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[Tpunoxenue Ne 1

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
®U3UKO - TEXHUYECKHUU UHCTUTYT

COJEPKAHUE PABOYEHN ITPOT PAMMBI

muctuminHel  «KoneGaHus U BOJIHBL, ONTHKAY Ha 4 ceMecTp
(HauMEHOBaHHUE AUCIUILIIHBI)
ouHas
(dopma o0ydeHust
O0bem
Buna paéorsl
AUCUMILTUHBI

O6mas TpynoemkocTs auctutuinabl (3ET / gacoB) 6/216
VY4eOHbIX 4aCOB Ha KOHTAKTHYIO padoTy ¢ IpernoiaBaTesiem: 97.9
JIEKLUH

5 32
MPAKTUYECKUX/ CEMUHAPCKUX 32
1abopaTOPHBIX

patop 32

Ipyrux (TpynmnoBasi, MHIUBUAYyalbHasi KOHCYJIbTALKS U MHbIC BUIBI
y4eOHOH I TeNFHOCTH, TTPEeIyCMaTpUBAIOIINAE padoTy
oOyuaromuxcs ¢ npenogasatenem) (OKP) 1.9
VY4eOHbIX 4acOB Ha CAMOCTOSTENbHYIO paboTy oOyuatommxcs (CP) 64.1
VY4eOHBIX YacOB Ha IOJTOTOBKY K
sK3aMeny/3auety/nuddepennupoBannomy 3adety (KonTposs) 54

@OpMBI KOHTPOJIA:
9K3aMeH 4 CeMecCTp
3auer 4 CEMECTp
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dopma n3ydenus | OCHOBHas u
MaTepUasoB: JIEKLUH, | JOTIOJIHUTENIbHAS
MIPAKTHYECKHE 3aHSATHUS, | TUTEPATYPA, Sananus 1o dopma Tekyuiero
CaMOCTOSITENILHO
No CEMHUHapCKUe 3aHATHUS, | peKOMEHAYEMAs | ., KOHTPOJIS
.10 Tema n conepxanue nabopaTtopHbie paboThL, | CTyA€HTaM padore yCIeBaeMOCTH
crynentoB (CPC)
caMmocTosTellbHass paboTa U |(HOMepa u3
TPYIOEMKOCTH (B Yacax) CITHCKA)
JIK |[TIP/CEM |JIP |CP
1 2 3 4 ) 6 7 8 9
Moayabr 1. T'eomerpuueckasi ontuka. PDoromerpus.| 4 6 6 | 10 [1.§2,3,22 IOBTOPEHHE [IMCbMEHHAas
JJIeKTPOMArHuTHasi Teopusi cBera. HHrepdepeHuns 2.§ 2, BBenenue |yueOHOTO pabora
cBera. 3.§7 MaTepuaia ¢ CaMOCTOSITENIbHAS
BBeaenne 7.4.1 HCII0JIb30BaHUEM pabora
Pa3BuTHe npeacrasnenuii o npupoje ceeta. Jlazeprl. Onruka 8.§ 113-115 y4€OHHUKOB, KOHTpPOJIbHBIE
U CBSI3b. paboTa ¢ BOIPOCHI K
I'eomeTpuueckasi onTuka KOHCIIEKTOM 1a00paTOPHBIM
OCHOBHBIE 3aKOHBI TeOMeTpu4ecKoil onTuku. IlpuHImn TeKIUH pabortam NelO,
depMa u ero mpuMeHeHue B onrtuke. Onrtuyeckas UIMHA 16,17
nytu. Ilpenomnenue cBeta Ha cepruuecKkoil MOBEPXHOCTH.
1 |Toukas nunza. dopmyna TOHKOW JMH3BL. XOA Jydei B
nuH3ax. AOOepanuu ontudyeckux cucreM. OmNTHYECKUe
puOOpHI.
doromerpus
doTtomeTpusi. DHEPreTU4YecKue BEIWYHHBI M CIMHHIIBL.
[Torox n3ny4yenus. UznyyareabHOCTb. DHEpreTudeckas cuia
CBETa,  JHEpreTudeckas  ApKOCTb.  DHepreTuyeckas
OCBEIIEHHOCTh.  KpuBas OTHOCUTENbHOW CHEKTpalbHOU
qyBCTBHHUTEIHHOCTH TJ1a3a. CBETOBHIC BETMUMHBI U €THHHIIBI
ux n3mepenus. CeeroBoi notok. Cuna csera. CBETUMOCTS,
SAPKOCTh. OCBEIIEHHOCTb.
9 DJIEKTPOMATrHUTHAsI TEOPHS CBETa 2 2 10 |1.§ 5,65,66 MTOBTOPCHHE TECTHPOBAHUE
2.§ 5,135-137 y4eOHOTO
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CBer Kak 7JIeKTpOMarHuTHasi BoJiHa. BomHOBOE ypaBHEHHE. 3.§2.1,2.2, Marepuaia c KOHTPOJIbHbBIC

CgetoBoii BekTOp. CKOpPOCTh CBETAa B Cpelie U B BaKyyMe. 3.1-3.3 HCII0JIb30BaHUEM BOIIPOCHI K

AOCOJIFOTHBIM TIOKa3aTellb IPEJIIOMJICHUSI M €ro CBs3b C 6.§22-24 y4eOHHUKOB, nabopaTopHOH

TUDIIEKTPUYECKONH TIPOHUIA-eMOCTBIO cpeabl. [1I0THOCTH 8.§104,105,112 |pabotac pabore Nel4

oToKa 3Hepru. VHTeHCHBHOCTh cBeTa. EcTecTBeHHBIH U KOHCIIEKTOM

MOJISIPU30BaHHBIN cBeT. OTpaXeHHEe W NPEIOMIICHHE CBETa JeKIHHA

Ha TIpaHUIle pa3jena JBYX JAUNIEKTPUKOB. ['paHuYHbIE

ycnoBHsl. AHAU3 OTPAXKCHHUS W TPEIOMIICHHS Ul CITydast

HaKJIOHHOro najeHus csera. KosdduiueHtsl oTpakeHus u

npenomienus. Yron bproctepa. Ciydail HOpMasIbHOTO

najgeHusi. Da30Bble COOTHOWICHHS MEXIYy Maaromei,

OTPAKEHHON M NPEJIOMIIEHHOW CBETOBBIMM BOJHAMHU JUIs

cirydas N2>N1 u Ne<ni. Popmynsl g KodQPHUIHEHTOB

OTPAKEHMSI U TIPOITYCKaHMSL.

HuTtepdepenuus ceera 10 |1.§ 26-36 IIOBTOPEHUE IHCbMEHHAs

[ToHsATHE O KOrePEHTHOCTH CBETOBBIX BOJIH. IHTepdepeHus 2.§ 12-17,25-30 |yueGHOrO pabota

cBera. MeToibl HaOmoAeHUS HHTEpdEpeHITuu cBeTa. MeTton 3.§5.1-5.7 Marepuana ¢ KOJUIOKBUYM

neneHuss (QpoHTa BOJIHBI U METOJ| JEJICHHUS aMIUIUTY[bI 6.§4.1-4.6 UCTOJIb30BAaHUEM | KOHTPOJIbHBIE

BoiHBL. OOmass cxema HHTEp(EPEHIMH CBETa. Y CIOBHE 74.2 y4€OHUKOB, BOIIPOCHI K

UHTEPPEPEHIIMOHHBIX MaKCUMYMOB M MUHUMYMOB. Pacuer 8.§ 119-124 paborta c nabopaTopHOI

MHTEP(PEPEHIIMOHHON KapTHUHBI OT JBYX KOT€PEHTHBIX KOHCIIEKTOM pabortam Ne2

UCTOYHHUKOB CBETa. YCIIOBHSI MAaKCUMyMOB M MHHHMMYMOB. JEKIHH,

[upuna nHTEepdhepeHonHoi nonockl. MHTEpdhepenus B IIOArOTOBKA K

TOHKHX IUIEHKaX (OT IUIACTMHKU MTOCTOSIHHOM U IEpeMEHHOM KOJIJIOKBUYMY

tonuHsbl). Konbeia HeroToHa.

[Ipumenenuss uHTEpPEepeHIMH CBeTa: IPOCBETIICHHUE

OTITUKH, TUDJIEKTPUIECKHE 3epKalia, HHTEP(HEepOMETPHI.

Monayas2. Judpaxuus cBera. Iloasipu3anusi cBera. 10 |1.§39-47,54,61 | moBTOpEHUE MMUChMEHHAs

Mucnepcusi ceera. Iloriomenne M paccessHHe CBeTa. 2.§ 33-46, 52-57. |yuebHOTrO pabota

OcHOBBI KBAHTOBOM ONTHKH. 3.§6.1-6.6 Marepuana ¢ CaMOCTOSITETTbHAS

Judpakuus ceera 6.§ 5.1-5.10 HCII0JIb30BaHNEM pabota
7.4.3 y4eOHUKOB, KOJJIOKBUYM
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[Mpunuun T'rodirenca. Ilpunnun  ['roiirenca—®dpenens. 8.§ 126-133 paboTa ¢ KOHTPOJIbHbBIE
Judpakius cBera B pacXoAsAmIMXcs Jydax MeTon 30H KOHCITEKTOM BOIIPOCHI K
Openensa. AnreOpandeckuii U rpadUYECKUd  METObI JIEKIUH, aGOpaTOPHEIM
OTIpeIeNIeHUs] pe3yabTHPYIOLeH amMIuuTyasl. Jludpakuus MOJrOTOBKA K a6otam Ne 9. 18
OpeHenst Ha KpPYyrJioM OTBEPCTMM W Ha  KPYIJIOM KOJJIOKBUYMY P I
HEenpo3payHoM aucke [ludpakuus cBeTa B HapaielbHBIX 19
nyyax [udpakuus cBeta Ha  OJAMHOYHOM  IIETH.
JudpakiuonHas KapTHHA, YCIOBHS MaKCUMyMOB H
MUHUMYMOB. JludpakunoHHas pemieTka, €€ MapamMeTphl.
YcnoBus MakcUMyMOB M MUHMUMYMOB. Pa3znoxenue Genoro
cBeTa IUQPAKIIUOHHON pPEIIeTKON. YTIIOBas WM JIMHECWHAs
JUCTIEPCUH, pa3peliamias CrIocoOHOCTh AU(PPAKIIMOHHOM
pemeTku. Jludpakuus peHTTeHOBCKHX JTyUeH.
IMoasipu3anusi cBeTa 10 |1.§ 62, 76-79,94, | moBTOpEHUE MUCbMEHHAs
EcrectBennblii W mossspu3oBaHHBIA  cBeT.  CTETCHb 95 y4eOHOTO pabora
nonsipuzanuu.  3akoH Mamoca.  [lomspuzauus  npu 2.§ 101-110, 152, |marepuana c KOHTPOJIbHBIC
OTpakeHWU M TpenomiieHuu. [lonspuzanusi mpu JTBOWHOM 153, 163-169 WCIIOJIb30BAaHUEM | BOIIPOCHI K
JIy4ENPETOMIICHUU. [Toctpoenue ['roiirenca TS 3.§1.2,2.9,4.1- |yueOHUKOB, 1abopaToOpHBIM
OOBIKHOBEHHBIX U HEOOBIKHOBEHHBIX Jydel. [lomspouast u 4.5 paboTa ¢ pabotam Ne 6, 7,
MOJIAPU3AIMOHHBIE TPU3MBI. VICKyCCTBEHHas ONTHYECKast 6.§ 6.1-6.7 KOHCIIEKTOM 8
aHU30TpoMHus. BpallleHre mioCKOCTH MOISpU3aIiu. 744 JIEKIUI
8.§ 134-141

B3aumoneiicTBue cBeTa ¢ BelIECTBOM 8 |1.§84,89,98 IIOBTOPEHUE MIACbMEHHAs
Hucnepcus cera. HopmanbHast 1 aHOManbHasi AUCIIEPCHUH. 2.§ 154-162 yueOHOro pabota
da3oBas M TpyNIoOBas CKOPOCTH CBETa, BOJHOBOM Maker. 3.§2.3-25 MaTepuaia ¢
ONEeKTpOHHAsl TEOpUs HOPMAJIBHOW  JWCIEPCHH  CBETA. 6.7.1-7.5 UCIIO/Ib30BAHUEM | KOHTPOJIHHBIC
[Tornomenue cBera. 3akoH byrepa. Koapdumment 7.4.5 y4eOHHUKOB, BOIIPOCHI K
norsonieHus. Paccesane ceera @opmyira Pames. 8.§ 142-146 paboTa ¢ 1a6OPATOPHBIM

KOHCTICKTOM paGoram Ne 11,

JEKIHA

15
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OCHOBBI KBAHTOBO ONITUKHU 4 4 2 | 6.1 (1.§107,112-118 |noBTOpeHue MACbMEHHAs
TemmoBoe paBHOBECHOE H3Iy4YeHHE. AOCOIIOTHO HYEpHOE 2.§ 175-181,194- |y4eGHorO pabora
teno. 3akonsl  Kupxroda, Credana-bonbimana, Buna. 201 Marepuana ¢ CaMOCTOSTEIIbHAS
®opmyna Panes-/lxxunca. ®opmyna [1nanxa. 3.§2.11, 2.12, HCIOJIb30BaHNEM pabora

7 |®otosnektpuyeckuii 3 deKT. 3aKOHBl  BHEIIHErO 9.1-9.3,9.5 yu4eOHUKOB, KOHTPOJIbHbBIE
dororddekra YpaBHeHHE DUHINTECIHHA. 8.§ 151 pabota ¢ BOTIPOCHI K
®oToH ® ero XapakTepucTUKH. JlaBieHue cBeTa. KOHCIIEKTOM nabopaTopHOU
DneMeHTapHasi KBaHTOBas Teopus u3nydeHus. [lormomenue. JIEKIUI pabote Ne 5
CrioHTaHHOE M BBIHYKJIEHHOCHU3ITYICHUS.

32 |Bcero yacos: 32 32 32 |64.1

HpnMeanne 1. Yacel Ha CaMOCTOATCIIbHYIO pa60Ty BKJIFOYAIOT BpEMA HA MOATOTOBKY K 3K3aMCHY (KOHTpOJ’IB).

Mpumeuyanue 2. B Tabmuy He BrimroueHo 1.9 yaca ®KP (rpynmoBas, vHAMBHU Ty IbHAS KOHCYJIBTAIUS M UHBIE BHIBI YY€OHOU NESITETHHOCTH BO BPEMsI

CEeMCCTpa, MoApa3yMEBAOIINC KOHTAKTHYIO pa60Ty 06yanOIJ_II/IXC}I C npenoz[aBaTeneM).
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