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1. lean u 3agaun AUCHUATIHMHBI
1.1 Henp qucuuruivHel — GopMUpOBaHUE KOMIIETEHIIHIA:
IIK-1 CnocoOHOCTh HCMOIB30BaTh CIENUAIM3UPOBAHHBIE 3HAHWS B 00JacTH (DU3WUKH JJIT OCBOCHHS

POPMIBHBIX (U3UIECKUX AUCITUTUTHH

1.2 Buns! u 3a1a4u IpoeCCUOHANBHON A€ATEIbHOCTH O AUCHUIUINHE:

- HAYy4YHO-HCCJICA0BATCIIbCKAsA

- OCBOCHHC MCTOAOB HAYYHBIX I/ICCJIG,Z[OBaHI/II‘;I

- OCBOEHHUE TEOPUU U MOJEIEH

- yyacTue B MPOBEJICHUN (PU3NUECKHUX HCCIeTOBAHUI 110 3alaHHON TeMaTHKe

- yuyactue B 0OpabOTKe MOMYyUYEHHBIX PE3yJbTaTOB HAy4HBIX HCCIIEJOBAHUNW HAa COBPEMEHHOM

YpOBHE

- pa0boTa ¢ Hay4HOH JIUTEPaTypOi ¢ UCIIOIB30BaHMEM HOBBIX HH(OPMAIIMOHHBIX TEXHOIOTUN

- OCAarorndcckas u rmpoCBCTUTCIIbCKAA

- MOATOTOBKA U MPOBEICHHE YUCOHBIX 3aHATHI B 00IIe00pa30BaTEIbHBIX OpraHU3AIMIX

- DKCKYPCHOHHAs1, IPOCBETUTENILCKAS M KPYXKKOBasi paboTta

1.3 B pesynbrare 0CBOCHHSI TUCIUILUIUHBI Y 00YYaromIMuXCsl TOJMKHBI ObITH CHOPMUPOBAHBI CIIETYIOIIHNE

KOMITETECHIUM:
O0001IeHHBIC TPYIOBBIE Kon n HanmeHnoBaHue
(yHKUMY / TPYAOBBIE komriereHu @I'OC BO,
(GbyHKUMY / TPyAOBBIC U HEOOXOIUMOM ISt 3HaHUs U yMEHHs, HEOOXOAUMBIE A1 POPMUPOBAHUS
npodeccroHaIbHbIE (hopMHupOBaHUS TPYAOBOTO TPYAOBOTO ACHCTBHSA / KOMIIETCHLIUU
JeicTBus (Ipy HaTU9UU WK IpoecCHOHATBHOTO
npodcranaapra) nefcTBUs
I1K-1 CnocobHoCTh 3HaeT U IOHUMAaeT:
HCIIOJIB30BaTh OCHOBHBIE (U3MYECKHE BEIMYMHBI U  (U3HYECKHE
CIICIHATM3NPOBAHHBIC KOHCTaHTBI, MX OIpPECICHUs, CIIOCOObI U CIUHUIIBI HX

3HaHHUS B 001acTH (DU3NKH
JUTSL OCBOCHHUS PO IITHHBIX
GbU3MYECKUX TUCIUIUTAH

U3MCPCHUA MO0 JUCHHUIUIMHE, OCHOBBI  AJI'OPUTMOB
pelmiCHuA TCOPCTUYCCKUX U ISKCIICPUMCHTAJIBHBIX 3aaaq
IO AUCIHUIIIIMHE, q)HSHqCCKI/IC NpeaACTaBJICHUA O IPHUPOALC
CBCTa B CAUHCTBC DOKCICPHUMCHTA W TCOpHUU; OCHOBHBIC
(bYHﬂaMCHTaHLHBIe OINTUYCCKUEC ONBbITBI WU HUX POJb B
pa3sBUTUH HayKU, OCHOBBEI MCETOJOB n pucMoB
OpraHuvsainuu, mIaHUupOBaHUA U NPOBCACHUSA OINTUYCCKUX
Ha6J'IIO,[[€HHfI U OKCIICPUMCHTOB; QAHAJIUTUYCCKUC U
YHCJICHHBIC METOOBI O6pa6OTKI/I n aHaJIn3a
OKCIICPUMCHTAJIBHBIX TaHHBIX.

YMmeeT (crocoOeH MPOoAeMOHCTPUPOBATH):




VYmeer (criocobeH MpoAeMOHCTPUPOBATH):

MCTOJIKOBBIBAaTh CMBICT (PU3NYECKUX BEIMYMH U MOHATHI
N0 IUCLUUIUIMHE, NPUMEHSITh (HU3UYECKUE OCHOBEHI
JTaHHOHM JUCHMIUTMHBI Ha TPAKTHKE; ONPEACNISATh, KaKue
3aKOHBI ONKCHIBAIOT HAONIONACMBIC TPHPOIHBIC SBICHHS
U S(QQeKT; pemarb Kak JKCICPHUMEHTANbHBIC, TaK MU
¢u3uyeckue  3aJayM;  ONUCHIBATH M OOBSCHATH
ONTHYECKHE SBICHUS C TOYKH 3pPEHHS COBPEMEHHOU
Teopuu; paboTaTh Ha IKCIICPUMEHTAIBHBIX YCTaHOBKAX;
MPOBOJHUTH ONTHYECKHE HAONIOACHHS M IKCICPHUMEHTBI;
NPUMEHSTh YHCJICHHBIC METONIBI aHalu3a (H3MYESCKUX
3aad  C  WUCIOJb30BAHUEM  SI3BIKOB M CHCTEM
NpOrpaMMHUPOBaHKS; aHAJIM3UPOBaTh M 00pabaThIBaTh
OKCIICpUMEHTAJIbHBIC ~ JaHHbIC,  IOJNY4YCHHBIC  IpH
BBITIOJIHEHUHU J1a00PaTOPHBIX paboT; OILIEHMBAaTh TOYHOCTh
U TOTPEIIHOCTh HM3MEPeHHH; O(QOPMIISTH pe3yIbTaThl
HaOJTIOICHU, SKCIICPUMEHTOB, HCCIICIOBAaHHH.

Bnaneer:

CHUCTEMOM 3HAHWHA O (PU3NUECKON CYITHOCTH ONTHYCCKUX
SIBJIEHUWA W TIPOIIECCOB B MPUPOJE U TEXHUKE; CUCTEMOU
3HAHUM O 3aKOHOMEPHOCTIX ONTUYECKHX SBIICHUN;
OCHOBaMHW TNPWHIUIIOB W METONOB pEHICHHA 3a1ad II0
mucruiuinHe  «OnTHKa»;  COBPEMEHHOHW — METOIHMKOMN
aHalM3a pe3yNbTartoB (DU3WYECKOTO DKCIIEPUMEHTa Ha
OCHOBE TMPHMEHEHWS KOMITBPIOTEPHBIX  TEXHOJIOTHH;
MIPOCTCHIMMMHI METOAAMH CTaTHCTHYCCKOH 00pabOTKH
OKCIEPUMEHTANBHBIX [aHHBIX; OCHOBAMH METONOB U

MPUEMOB  MHUCBMEHHOTO  OQOPMIICHHS  PE3yJIBTaToB
(hm3uIecKux HaOITFOICHUH, DKCIICPUMEHTOB u
HCCIIEIOBaHUN.

1.4 CornmacoBanue MCKIUCHTUIITIMHAPHBIX CBsI3eH JAWUCIIMIIINH, OGCCHG‘-II/IBEIIOH_II/IX OCBOCHHC KOMHGTGHHHﬁ:

[1K-1 CriocoGHOCTH UCTIONB30BaTh CIEHUATM3UPOBAHHBIC 3HAHUS B 001aCTH (PU3UKH IS
OCBOCHHUS MPOPUIBHBIX GUZNYECKUX TUCIUTUIHH

No
n/n

HaunmenoBanue
JMCIATUINH,
OTIPEIICIISTFOTITIX

MCXKIUCHUITIIMHAPHBIC

CBA3U

®dopma oOydeHus

Ounas
(cemecTtp)

3141678

ApanTanuoHHas
JMCIATUIMHA JIJIs
MHBAJIMIOB U JIUII C
OB3 "Cencopsr"

ApanTanuoHHas
JMCIATUIMHA JIJIs
WHBAJIMIOB U JIUII C
OB3 "®wu3uka
MPOYHOCTH H
IJIaCTUYHOCTH"

Mexanuka

OCHOBEI
HAHOTECTHHTA




5|IIpakTuka mo +
MOJTY4YEHUIO
HEPBUYHBIX
poheCCHOHATTLHBIX
YMEHHHU 1 HaBBIKOB

6| TeopeTuueckas + | +
MeXaHUKa ¥ MEXaHUKa
CIUTOIIHBIX CPe

7 |®u3uka aTOMHOTO +
S7Ipa, SIEMEHTAPHBIX
YaCTHIL U
(hyHIaMEHTAITBHBIX
B3aMMOJICHCTBUI

8 |Pu3uka aToMOB U +
aTOMHBIX SIBJIEHUN

9 |®u3uka + | +
KOHJICHCUPOBAHHOI'O
COCTOSHUSA

10 |Pusnyeckre 0CHOBBI +
MHKPO- ¥
HAHOCHUCTESMHOMU
TEXHHUKH

11 |®usnueckoe + | +
MaTepHaJIOBeICHUE

2. MecTo nucuuiuiaabl B cTpykrype OIl 0akanaBpuara:

JucrummHa «OnTruka» OTHOCUTCS K 0a30BOi yacTu ydeOHoro 1uiaHa OIl mo HampaBieHHIO TOATOTOBKH
03.03.02 - dusmnka.

Jucuunnmza «OnTHKa» U3ydaercs B 5 ceMecTpe.

3.00beM u conepxaHue TUCUUILIUHBI
3.1.00peM QUCIUILIHHEL: 9 3.€.
Ounas: 9 3.e.

Bun yueOHOM paboTh (Bcef:r)glj{ii%)

O0mas Tpy10€éMKOCTb JMCIHUIITHHBI 324
KonTaktHas pabora 128
Jlexnuu (Jlekiun) 32
Jlaboparopnsie (JIab. pab.) 48
[Tpaktuueckue (Ilpakt. pad.) 48
CamocrostensHas padota (CP) 160
OK3amMeH 36

3.2.Conepxanue Kypca:

No Haspanue Bun yuebnou DOpMBbI TEKYIIETO
TEMBI pasnena/TeMbl paboThI, yac. KOHTPOJISI
Jlex |JIa6 |TIpa| CP
muu| . |KT
pab. [pad.
O|]0O0|[0O0]|O

5 cemecTtp




1 DNeKTpOMarHuTHbIE Omnpoc; Pemenne

CBOICTBa CBETa MPAKTUYECKUX
4 6 6 |30 3aJ1a4; 3almTa
1a00IaTOPHBIX
pabor
2 I'eomerprueckas Omnpoc; Pemenne
OTITHKA MPAKTUYECKUX
4 14| 8 | 28 3aJ11a4; 3almTa
1a00aTOPHBIX
pabor
3 Wutepdepenims Omnpoc; Pemenne
CBeTa MPAKTUYECKUX

3aJ11a4; 3almTa

1a00IaTOPHBIX
pabor;

TectupoBanue

4 Hudpakuus cBeTa Ompoc; Pemenune
MPAKTUIECKUX
6 |10 | 8 | 26 3aj1a4; 3ammra
71a00JIaTOPHBIX
pabor

5 Kpucrannoonruka Onpoc; Pemenue
MPAKTHYECKHUX
6 8 | 10 | 26 3aj7a4; 3ammra
71a00JIaTOPHBIX
pabor

6 Paccesnue cBera u Onpoc; Pemenue
TEII0BOE MPAKTHYECKHUX
U3ITy4yeHue 3ajau;
TectupoBanue

Tema 1. DaekTpomaruuTHbie cBoiicTBa cBeta (IIK-1)
Jlexknus.

KpaTtkue ucropuueckue CBEACHHS O pa3BUTUM Y4YEHMsI O cBeTe. BoiaHOBasg M KBaHTOBAs TEOPHs CBETA.
XapaKTepUCTUKN ONTHYECKOTO JUara3oHa 3JEeKTPOMAarHUTHBIX BOJIH. OCOOEHHOCTH BUIMMOIO JHAIa30Ha.
MecTto onTukH B (PU3NYECKOM HAyKe U €€ pOjlb B HAYYHO-TEXHUYECKOM Iporpecce.

VYpaBuenuss MakcBemia. BomHoBoe ypaBHenue. [lmockue m cdepuueckue >JIE€KTPOMATHUTHBIE BOJIHEI.
®dazoBasi CKOPOCTb SJIEKTPOMATHUTHON BOJHBI. DHEPreTUYECKUM CBETOBOM MOTOK. DOTOMETpUUYECKHE
BEJIMYMHBI (CUJIa CBETA, OCBEILIEHHOCTh, CBETUMOCTb, SIPKOCTb).

IIpakTH4eckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii OIIpoOC MO CIEAYIOUM BOIIPOCAM:
1 Kparkue ucTopudeckue CBeICHUs O PA3BUTHH YUEHUS O CBETE.
2 BonHOBas U KBaHTOBas TEOPUs CBETA.
3 MecTto onTUKHU B (PU3UIECKON HAYKE U €€ POJIb B HAYyYHO-TEXHUUECKOM IIporpecce.
4 VYpaBHenus Makcpeiia. BonHoBoe ypaBHEHHE.
5 Tlomepeunocts. [IpeacraBnenue miIoCKoi BOJHBI B KOMIUIEKCHOH (opMme.
6 Cynepno3uius MeKTPOMAarHUTHBIX BOJIH.
7 DHepreTUYeCcKuil CBETOBOM MOTOK.
8 doToMeTpUUECKHE BETUUYHUHBI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.



JlaGopaTopHoe 3aHsATHE.
JlabopatopHas pabora. M3y4ueHne mpoCThIX ONTHYECKUX CUCTEM.
3anaHus AJ51 CAMOCTOSITEILHOI padoThI.
1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCTIOJIb30BaHUEM
JIEKIIMOHHOTO MaTepHasia, OCHOBHOM U JOMOIIHUTENBHOMN JINTEPATYPHI.
2 CaMocCTOsITEIbHOE PENICHUE 3a1a4 110 MTPONAECHHOMY MaTepHuay.
3 Teoperuyeckas MOArOTOBKa K TabopaTopHOii padore.

Tema 2. I'eomerpuueckasi ontuka (IIK-1)
Jlexknus.
OnTuyecku oIHOPOAHBIE U HeoaHOpOoAHbIe cpeabl. [Ipuniun depma, npuniun [oiireHca u 060cHOBaHUE
3aKOHOB OTPaXXEHWs] M MpenoMiieHHus cBeTa. (OCHOBHBIE OIPENEICHHUS] TE€OMETPUYECKON OINTHUKH.
[Ipenomnenue (u oTpaxenue) Ha chepuueckoir moBepxHocTH. HyneBoit muBapuant A60Ge. Dokychl

chepuueckoil moBepxHocTH. Popmyna cdepuueckoro 3epkana. DOKycHOE pacCTOsiHHE C(HEepUYECKOro
3epKaja.

N300pakeHre MaJIbIX PEIMETOB IPHU MPEIOMIICHHH Ha cheprueckoil MOBEPXHOCTH. YBenndyeHue. Teopema
Jlarpanxa-I'enpMrosbia.

LlentpupoBanHass onrtudeckas cuctema. l[lpenomsienne B nuH3e. OOmas ¢opmyna TOHKOW JIHMH3BI.
dokycHoe paccTossHMEe TOHKOM JuH3bL. CoOHparomue M pacceuBaromue JuH3bl. V300paskeHre B TOHKOM
nuH3e. YBennuenue. Onruueckas cuia JuH3bl. MeanbHble onTHdeckue cuctemsl. KapanHanbHble TOUKH B
wiockoctu. Toncras nuH3a. AGeppanuu ontudeckux cucteM. Kayctuueckas moBepxHocTb. Cdepuueckas
abeppammsa. Koma. AcTturmMaTu3Mm HaKJIOHHBIX IydkoB. Jlucropcusi uzoOpakeHHs. XpoMaTHyecKHe
abepparnmu. Axpomaruzaius JuH3. ONTHYECKUE HHCTPYMEHTHI.

IIpakTnyeckoe 3ansATHE.
I[IpakTH4eckoe 3aHATHE.
TeopeTnueckuii Onpoc Mo CAeayOIUM BOIPOCAM:
1 Ontuuecku OTHOPOAHBIE U HEOJTHOPOAHBIE CPEbI.
2 Tlpunnun depma, npunnmn [ roiireHca 1 000CHOBaHUE 3aKOHOB OTPAKCHUS U TIPEIIOMIICHHSI CBETA.

3 OcHoBHBIE OIpeieNeHHs reoMeTprueckoi onTHkH. [Ipenomienue (1 oTpaxkeHne) Ha chepruiecKoit
MOBEPXHOCTH.

4 Hynesoii nuBapuant A66e. @okychl cheprueckoit moBepxHoctu. Popmyrna cepuieckoro 3epkaa.
5 ®oxkycHoe paccTosiHuE CHEepUIECKOTO 3epKaa.

6 M300paxxeHre MaJbIX MPEIMETOB MPH MPETOMIICHUN Ha C(hEepUUECKOI MOBEPXHOCTH. YBEITHUCHHE.
Teopema Jlarpanxka-I' enpmrosbia.

7 LentpupoBanHas onTuuyeckas cucrema. Ilpenominenue B munze. OOmas Gopmyna TOHKOH JTUH3BL
®dokycHOE paccTosHUE TOHKOM JrH3bl. CoOHparomye u paccenBaroniye JuH3bl. 3o0pakeHne B
TOHKOM JIMH3E.

8 VBemnuenue.
9 OHTI/I‘ICCKaH CHJ1a JIUH3LI. HI[GEUILHBI@ OIITHNYCCKUEC CUCTCMBI.

10 AGeppanuu ontuueckux cucrem. Kayctuaeckas nmoBepxaoctb. Chepuueckas adeppanus. Koma.
ACTUrMaTH3M HAKJIOHHBIX MMy4KOB. J[ucTopcust n3o0paxeHnus. Xpomarudeckue abeppaiuu.
AXpomaTuzaius JuH3.

11 OnTuyeckue HHCTPYMEHTHI.
Pemienue 3amay mo npoiiIecHHOMY MaTepHaty.

JlaGopaTopHoe 3aHsiTHE.

Jlabopatopubie pabotel. OmpenencHue IMOKa3aTens IMPEJOMICHHs CTEKJIa MpPU TOMOIIM MHKPOCKOIA.
OmpeneneHue mokaszarelsisi MPEJIOMIICHUS] CTEKJIa TPU MOMOIM roHuoMeTrpa. OmpenercHue Mmokas3areins
MIPEJIOMIICHUS JKUAKOCTH C TIOMOIIBIO pedpakromeTpa Adde.

3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.



1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 110 MPEAIOKEHHBIM BOIIPOCAM C MCIIOJIb30BAHUEM
JIEKIIMOHHOI'O MaTeprajla, OCHOBHOU U JOIOJIHUTEIbHOU JINTEPATyPBhI.

2 CaMocTosTeNbHOE pPelIeHHE 3a7a4 10 MPOICHHOMY MaTepualy.
3 Teoperudeckas MOATOTOBKA K JIaOOpaTopHOU padoTe.

Tema 3. UnTepdepenuns csera (IIK-1)
Jlekumus.
[Tonsitue 00 wuHTepdepenmmu cBera. OOmme cBeneHus o0 wuHTepdepeHuu. Cynepno3uius ABYX
AIIEKTPOMArHUTHBIX BOJH C OJMHAKOBBIM HANpaBICHUEM D3JIEKTPUYECKUX BEKTOPOB: HEKOTEPEHTHBIX WU
KorepeHTHbIX. OOmue yciaoBusi 00pa3oBaHUS MAaKCUMYMOB W MHUHUMYMOB HHTepdEpeHIHH IpU
pacnpoCTpaHEHUH KOTEPEHTHBIX BOJH B OJHOPOJHOW M M3OTPOMHOM cpesie. 3aBUCUMOCTh aMIUIUTYAbI U
SHEPTUM PE3YJIbTUPYIOIIEH BOJHBI OT Pa3sHOCTH (a3 OBYX KOTEpEeHTHBIX BONH. MHTepdepeHuus IByX
IUIOCKUX AJIEKTPOMArHUTHBIX BOJIH, PACIIPOCTPAHSIOUINXCS IO MaJIbIM YTJIOM JIPYT K JIPYTY.

JlaGoparopHble MeTobl HaOMIONEHHUsT MHTEepdepeHu cBeta: onblT FOHra, 3epkana dpenens, ounpusma
@penens.  YmpaeineHue — UHTEPPEPEHIMOHHONM  KapTHHOH.  BnusHMe  pa3MepoB  HCTOYHHKA.
IIpocTpaHCTBEHHAsA KOT€PEHTHOCTD. BiMsiHME HEMOHOXPOMATHYECKOro. BpeMeHHass KOorepeHTHOCTh. JinHa
KOT€pPEHTHOCTH.

Wutepdepenist B TOHKHX IUIACTUHKAX (IUIGHKAX) B OTPAKEHHOM M TPOXOISIIEM  CBETe.
JIONOMHUTENBHOCTD HHTEP(EepeHIIMOHHBIX KapTuH. [lonockl paBHOro HakioHa. [1o10Ck paBHOM TONIIMHEL.
WuTepdepeniyst npu HOpPMalbHOM TajeHHHM cBera. l[IpocBemienue onrtuueckux mnpubopos. Kombia
Heiotona. HMurepdepomerper  Maiikenscona. UMHTepdepoMeTpbl B CAaHTHUMETPOBOM  JHAaIla30HE
WIEKTPOMArHUTHBIX BOJIH.

MmuoronyueBas uarepdepenuus. Itanon Padpu-Ilepo. CrnoxeHnne Tpex U OOJBIIET0 YHCIa KOTEPEHTHBIX
BOJIH, (pa3bl KOTOPHIX 00pa3yloT apupmMeTHdecKyto nporpeccuto. [loHsTue o paspemaromeil criocoOHOCTH
ONITUYECKUX MPUOOPOB.

IIpakTnyeckoe 3ansATHE.
IIpakTHYeckoe 3aHsATHE.
TeopeTnueckuii Onpoc Mo CAEAyOIUM BOIIPOCAM:
1 IlonsiTe 06 MHTEPEPEHIINU CBETA.

2 O6mue ycrnoBusi 00pa3oBaHUsSI MAaKCUMYyMOB U MUHUMYMOB UHTEep(EpPEHIINH MTPH paCIPOCTPaHEHUU
KOT€PEHTHBIX BOJIH B OJHOPOAHON M U30TPOIHOM Cpejie.

3 TlousTHe 0 BOJIHOBOIAX.

4 VIckycCTBEHHBIE CPEbI ISl SIEKTPOMArHUTHBIX BOJIH CAHTUMETPOBOTO JIMAIa30HA: BOJTHOBOHBIEC U
METAJUIOIEHTOUYHBIE CTPYKTYPBI.

5 JlabGoparopHble MeTObI HaOMIOeHHSI HHTepdepeHIn cBeTa: onbIT FOHra, 3epkana OpenHerns,
ournpusma OpeHerns.

6 IIpocTpaHCTBEHHAsI KOTEPEHTHOCTb.
7 UntepdepeHuns B TOHKUX IUIACTUHKAX (IIJIEHKAX) B OTPAKEHHOM U IPOXOJIAIIEM CBETE.
8 Ilonockl paBHOTO HAKJIOHA.
9 Tlonmockl paBHOW TOJIIMHBI.
10 UnTepdepenius npu HOpMaJIbHOM Ha/ICHUH CBETA.
11 Koaba HerotoHa.

12 Unrephepomerpsl Maiikenscona. HTephepoMeTpsl B CAHTUMETPOBOM JHAra3oHe
JIEKTPOMArHUTHBIX BOJIH.

13 MHuoromny4deBasi HHTEpPEpEHIIHS.
14 TlonsiThe 0 paspemaromel CoCOOHOCTH ONTHYECKUX MMPUOOPOB.
Pewenue 3amay no npoiiIecHHOMY MaTepHaity.

JlaGopaTtopHoe 3ansiTHE.

Jlabopatopubie paboThl. M3ydeHue siBneHUs MHTEp(EPEHIIMH CBETa C MOMOINIbI0 Ounpusmsl DpeHerns.
Onpenenenue IJIMHBI CBETOBOM BOJIHBI C TOMOIIBIO Kojiell HproToHa.



3ananus 1J151 CAMOCTOSITEILHOI padoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCTIOJIb30BaHUEM
JICKIIMOHHOTO MaTepHasia, OCHOBHOM U JOMOIIHUTENBHOMN JINTEPATYPHI.

2 CaMocCTOSITEIbHOE PENICHUE 3aa4 110 MTPONACHHOMY MaTepHuay.
3 Teoperuyeckas MOAroTOBKa K TabopaTopHOii padore.

Tema 4. Indppaxuus ceera (IIK-1)
Jlexknus.
[Tonatue o audpaxnum cera. BomHoBol mapamerp M ycioBus HaOmoneHust audpaxmuu. [IpuHIMN
Ioiirenca-®Openens. Meron 30 PpeHens U NPSIMOIMHEHHOCTh pacnpocTpaHeHus cBeta. Judpakuus
®peHelrsd Ha KPyIvIOM OTBEPCTHU U TUCKE.

AMruuTyaHble M (pa3oBble 30HHBIE TUIACTUHKU JAJIS CBETa U PAJUOBOIH. 30HHBIE IJIACTMHKH. 3OHHBIE
IUTACTUHKH, paboTaroliye Ha OTpasKeHUeE.

CgoiictBa neHTpanbHOil 30HBI @penens. Crupans Koparo. Jludpakius cBeTa oT mpSIMOIUHEHHOTO Kpast
HEnmpo3payHoro skpaHa. Jludpakius cBeTa Ha LIENM NPU MajoM 3HAYEHUHM BOJHOBOTO MapaMmeTpa.
Hudpakumss Dpaynrodepa. dudpakuus Ha mead mpu OOJBIIOM 3HAUYCHWHM BOJHOBOTO IapameTpa.
Xapakrep nudpaKkIMOHHONW KapTHUHBI W YCJIOBHS 00pa30BaHUS MUHUMYMOB nudpakiuu. JudpakunoHHas
pemeTka. Teopus audpakuuu Ha OJHOMEPHOW pemieTke. YdeT Audpakiuy Ha IIEeTd W MHOTOIYYEBOM
UHTEp(EepEeHITNN BTOPUYHBIX BOJH.

[Tonsatue o a3zoBoii mudpakunoHHoi pemerke. Jludpakuus cBeTa NpU YIBTPAa3BYKOBBIX BOJHAX.
Paspematomas cnocoOHOCTh MUKpockomna. Juppakius Ha JBYMEPHBIX M TPEXMEPHBIX AU(PAKIIMOHHBIX
pemeTkax. Jludpakuus peHTreHoBcKoro u3nydeHus. Teopus nudpaxuuu Jlays. @opmyna Bynsga-bperros.
MeTonbl pEeHTIeHOCTPYKTYPHOTO aHaiu3a: Meroh Jlays, MeToj Bpallarolerocst KpUcTamla, METO.
Hebas-1leppepa.
[TonsTue o ronorpadun. ['onorpadupoBanue chepuyeckoit BOIHBI OT TOUEUHOTo 00bekTa. BoccranoBneHue
roJiorpaMMmsl. JledcTBUTEIBHOE B MHUMOE U300paxeHue. [onorpaMmmel
IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii OIIpocC MO CIEAYIOIUM BOIIPOCAM:
1 Tlonsarue o nudpakiuy cBeTa.
2 Tlpunnun I'oiirenca-dpenens.
3 Mertog 30H @peHens U NPSIMOJIMHEHHOCTh pacIpOCTPAaHEHHUSI CBETA.
4 Nudpaxus Openens Ha KPyIJIOM OTBEPCTHH U JIUCKE.
5 30HHBIE IIJIACTUHKH.
6 CaolicTBa LIEHTpaIbHON 30HBI PpeHes.
7 3omnsbl lycrepa u cnpans KopHio.
8 Jludpakuus cBeTa OT IPAMOIMHEHHOT0 Kpasi HEIPO3payHoro SKpaHa.
9 Jlu¢pakuus cBeTa Ha IEIH IPU MaJIOM 3HaY€HUH BOJTHOBOTO IapaMeTpa.
10 dudpakuus Opaynrodepa.
11 JIudpakius Ha mienu mpu 00IBIIOM 3HAYCHUU BOJIHOBOTO MapaMeTpa.
12 Xapakrep 1udpakiMOHHON KapTUHBI U YCIOBUS 00pa30BaHUs MUHUMYMOB U PAKIIHH.
13 udpakuuoHHas perieTka.
14 Teopus audpakiuy Ha OAHOMEPHOH peIIeTKe.
15 Tlonsitue o gazoBoit TUPPAKITMOHHON pelIeTKE.
16 JTudpakuus cBeTa Npu YIbTPa3ByKOBBIX BOJIHAX.
17 Pa3pemaromas crmocoOHOCTh MUKPOCKOTIA.
18 Teopus mudpaxuu Jlays. @opmyna Bynbda-bperros.
19 Metoapl peHTT€HOCTPYKTYPHOTO aHa/in3a: MeTo JIays, METOl Bpalllarouierocsi Kpucrasuia, METOT
Heb6as-Ieppepa.
20 IlonsiTue o romorpadum.
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Pewenue 3amay no npoiIeHHOMY MaTepHalry.

JlaGopaTtopHoe 3ansiTHE.
Jlabopatopnas pabora. MzydyeHue siBiaeHus: AuGpaKiud CBeTa
3ananus AJ51 CAMOCTOSITEILHOI padoThI.
1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCTIOJIb30BaHUEM
JIEKIIMOHHOT0 MaTepHasia, OCHOBHOM U JOMOIHUTEIBHOMN JINTEPATYPHI.
2 CaMocCTOsTEeIbHOE PENICHUE 3aa4 110 MTPONAECHHOMY MaTepHray.
3 Teoperuyeckas MOArOTOBKa K TabopaTopHOii padore.

Tema 5. Kpucramnoontuka (ITK-1)
Jleknus.

Kpucrannoontuka. J[BoiiHoe sydenpenomiienue. [lonspusanus cBeta npu NpoXoXACHUH YEPE3 KPUCTAILIT
HCIIaHACKOI'O airiara. Onruueckas AHU30TPOIUA KpUCTAJIOB. Onruuecku IIOJIOKUTCJIIbHBIC u
OTpHULaTEIbHBIE OIHOOCHBIE KpHUCTaibl. ONTHYECKHE CBOWCTBA AHU30TPONHON cpenbl. JlyueBas u
HOpMaJIbHAsA CKOPOCTH DJICKTPOMATIrHUTHBIX BOJIH B OJHOOCHOM KPHCTAJUIC. Onruueckas HHAUKaTpUuca Uin
annuncons; HopMaineil. KpuBusHa BOJTHOBOM MOBEPXHOCTH B AaHU30TPOITHOM cperie.

AHanu3 monsipu30BaHHOTO cBeTa. MHTepdepeHnrs Moaspru30BaHHBIX BOJH B OJHOOCHBIX KpHUCTAJIaX U
CIIO)KCHHE KOTEPEHTHBIX BOJH C OpPTOTOHAJIBHBIMU JHHUAMHU moisgpuszauuu. OOmas ¢opmyna
UHTEPPEPEHIINH TOJIIPU30BAaHHBIX BOJIH B AQHM30TPOMHBIX KPHUCTAUTMYECKHUX IUIACTHHKAX W MOJSpHAs
auarpaMma pe3yJabTUPYIOIIEH BOJIHBI, BBIXOAAIICH M3 IUIAaCTUHKHU. Haummydmiee ycioBue Ui HaOMIONEHUS
I/IHTep(I)epeHI_[I/II/I NOJIIPU30BAHHBIX BOJIH B OJHOOCHBIX KPUCTAJUIMYCCKUX IUIACTUHKAX. YenoBus
MaKCUMyMOB MU MHUHUMYMOB HHTepdepeHu. OOOCHOBaHUE TEOPHHM HHTEp(EpPEHLUHU MOJSAPU30BAHHBIX

BOJIH Ha OCHOBE OIBITOB B CAHTHMETPOBOM JHAIa30HE BOJH C IUIaCTUHKamMu: [1/2, [1/4, [1/8 1JIMHBI BOJHBL

OObsicHeHue pe3yabTaTOB MHTEP(EPEHIIMN HAa OCHOBE aHAJIM3a MOJISIPHBIX TUArpaMM BOJIH, BBIXOASAIINX U3
aHU30TPOIHBIX IIJIACTUHOK.
IIpakTnyeckoe 3ansATHE.
IIpakTHYeckoe 3aHsATHE.
TeopeTnueckuii onpoc 1Mo CAeAyOIUM BOIPOCAM:
1 Kpucramnoonrtuka. J[BoiiHOE TyuenpenoMIIeHHE.
2 Tlonspu3zanus cBeTa NpH MPOXOKACHUHN Yepe3 KPUCTAIIT UCIAHACKOTO 1IIaTa.
3 Onruueckue CBONCTBAa aHU30TPOITHOM CPeJibl.
4 JlyudeBast 1 HOpMaJIbHAsi CKOPOCTB IEKTPOMArHUTHBIX BOJIH B OTHOOCHOM KPHUCTAJLIE.
5 OnTnueckast MHIAMKATPUCA WIH JUTUIICOU] HOPMAJIEH.
6 KpuBH3Ha BOJHOBOMW MOBEPXHOCTH B aHU3OTPOIHOM Cpelie.

7 HopmaibHas CKOPOCTh OOBIKHOBEHHOM BOJTHBI B OTHOOCHOM KPHCTAJUIE U €€ HE3aBUCUMOCTH OT
HaIIPaBJICHUS PACIIPOCTPAHEHUSI.

8 Crnoucras AU3IEKTpUUYECKas CTPYKTypa.
9 OcHoBHBIE CBOMCTBA (Da30BBIX ABOSIKOTIPETOMIISIONINX TUTACTHHOK 1/8, 1/4, 1/2 w1 nienoi AJInHBI BOJIHEI.
10 Ananu3 nosisipu30BaHHOIO CBETA.
11 NnTepdepenius Noasipu30BaHHBIX BOJH B OJHOOCHBIX KPUCTAJLIaX U CJIOKEHHE KOT€PEHTHBIX BOJIH C
OpPTOTOHATBHBIMU JIMHUAMHU MOJISIPU3ALUH.
12 O6mas ¢popmyna uHTEpPEPEHIINU TOISIPU30BAHHBIX BOJH B @HU30TPOIHBIX KPUCTAIIMYECKUX
IUTACTUHKAX U MOJIApHAs AUarpaMMa pe3yJIbTUPYIOIIEH BOJIHBI, BHIXOSAIICH U3 MJIACTHHKH.
13 Hawunyumiee ycnoBue A HabmoneHus: UHTephEepeHINK MOISPU30BAHHBIX BOJIH B OJHOOCHBIX
KPUCTANTNYECKUX MJIACTHHKAX.
14 BzaumoneicTBHE IBYX KOT€PEHTHBIX BOJIH C TPOU3BOJIBLHON JIMHUEH OPUEHTALUH HX 3JIEKTPUUECKHUX
BEKTOPOB.
15 Tlonsartue o0 uHTEpdEepEeHIMH BOJIH C JUIMIITUYECKUMHU U KPYTOBBIMH MOJIIPU3ALUSIMU.
HckyccTBeHHAst aHU30TPONUS MPU MEXaHUYECKOH eopmaliiy BeuiecTna.
Pemienue 3amay mo npoiiIecHHOMY MaTepHay.
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JlaGopaTopHoe 3aHsiTHE.

JlaGoparopHsbie paboThl. M3yueHune nonsipu30BaHHOTO cBeTa. M3ydueHue BpalieHus mI0CKOCTH MOJSpU3aluu
U OIIPEJEICHUE KOHLICHTPALUK CaXapHbIX PACTBOPOB C IIOMOLIBIO CaxapuMeTpa

3anaHus AJ51 CAMOCTOSITEILHOI padoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO MO MPEATIOKEHHBIM BOIPOCAM C MCIIOJIb30BaHUEM
JIEKIIMOHHOTO MaTepHasia, OCHOBHOM U JOMOIIHUTENBHOMN JINTEPATYPHI.

2 CaMocCTOsITEIbHOE PENICHUE 3aa4 110 MTPONAECHHOMY MaTepHuay.
3 Teoperuyeckas MOArOTOBKa K TabopaTopHOii padore.

Tema 6. Paccesinue cBera u Tensiopoe usiaydenne (IIK-1)
Jlexknus.
Paccesinue cBeta. [Ipupona paccesiausi. Paccessnue cBeta B armochepe. @usnyeckas CylHOCTh pacCesTHUSI.

TennoBoe m3nyuenue. PaBHOBecHOe M HepaBHOBECHOE H3iMydeHHe. V3mydarenbHas W momIomIaTeNbHas
criocoObHocTh Ten. 3akoH Kupxroda. YHuBepcanpHas (QyHKIHS 4acTOTHI M TeMIiepaTypbl. AOCOIIOTHO
yepHoe Teno. CHekTp H3IyueHuss U paclpefesieHHe SHEPruu B CIEKTpe aOCOJIOTHO YEepHOro Tejia Ha
OCHOBE  OJKCIEpUMEHTANbHBIX  JaHHbIX. MHTerpasbHas  uW3dyyarenabHas  CIOCOOHOCTh.  3aKOH
Credana-bonmprimana u 3akoH cMmemenus Buna. ®opmyna Penes-/[xunca. VYiaerpaduonerosas
«karacTpodar.

IIpakTH4Yeckoe 3aHATHE.
IIpakTH4eckoe 3aHATHE.
TeopeTnueckuii OIIpoC MO CIEAYIOIUM BOIIPOCAM:
1 Paccesnue cBera.
2 Ilpupona paccessHus. PeneeBckoe paccestnue u paccessuue Mu. Paccesinue cBera B atmocdepe.
3 dusznueckas CylHOCTh PACCESIHHUS.
4 Paccestnue Manaenbinrama-bpuiiiosHa 1 KOMOMHAIIMOHHOE paccesiHUe.
5 TennoBoe u3My4YeHHUE.
6 PaBHOBECHOE M HEPaBHOBECHOE U3ITyUEHHUE.
7 N3nywarenbHas ¥ MOIJIOMATEIbHAs CTOCOOHOCTD TEJ.
8 3akon Kupxroda.
9 VHuBepcanbHass (PyHKIHS 9acTOTHI U TEMITEPATYPHI.
10 AGConrOTHO YepHOE TEJO.

11 Croiektp M3IIy4eHHs U paclpeeICHHE YHEPTHH B CIIEKTPE a0COIIOTHO YEPHOTO TeJla Ha OCHOBE
9KCMEPUMEHTAJIbHBIX JIaHHBIX.

12 WuTerpanbHas u3aydaTesbHasi CHOCOOHOCTb.
13 3akon Credana-bonpimana u 3akoH cMerieHns Buna.
14 ®opmyna Penes-/>xunca.
15 VYnbrpaduoneroBas «karactpoday.
Pemienue 3amay mo npoiiIecHHOMY MaTepHay.

JlaGopaTopHoe 3aHsiTHE.
He nmpenycMotpeHo.
3aganus AJ151 CAMOCTOSITEIbHOM PadoThI.

1 TloaroroBka K MpakTUUYECKOMY 3aHATHUIO 110 MPEAIOKEHHBIM BOIPOCAM C MCIIOJIb30BAHUEM
JIEKIIMOHHOT'O MaTeprajla, OCHOBHOM U JOIIOJIHUTEIbHOU JINTEPATyPBhI.

2 CaMocTosTeNbHOE pelIeHHE 3a7a4 10 MPOICHHOMY MaTepuaiy.

4. Konrpoab 3HaHMI 00y4alOLINXCS M THIIOBbIE OLICHOYHBbIE CPEICTBA
4.1. Pactipenenenue 0auioB:
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rocemaemMocts — 10 0ayuioB

TEKYIHI KOHTPOJIb — 45 6amioB

5 cemecTp

KOHTPOJIBHBIE Cpe3bl — 2 cpe3a: 5 6aos, 10 6amoB

npeMuanbHbie 6amel — 20 6amioB

OTBET Ha dK3ameHe: He Ooiee 30 0aiuioB

Pacnipenenenre 6aJiioB 10 3aaHKSIM:

Ne |HaszBanue tembl | Dopmbl Max. MeTonrka npoBeAEHNS 3aHATUS U OLIEHKU
Te | /BHJ y4eOHOH |TEKyIEro | KoJI-BO
MBI paboThI KOHTpoJisi | 0asuioB
/ cpe3sl
1. |Onexrpomarnur | Ompoc 1 1 Gamn - cTymeHT OTBETHJI Ha OOJNBLIIMHCTBO BOMPOCOB ONpoca U
HBIE CBOICTBa MPOAEMOHCTPUPOBAT MOHUMAHHE CYTH OCTaJbHBIX BoNpocoB. Ecin
cBeTa CTYACHT HE OTBETWJI Ha OOJBIIMHCTBO BOIIPOCOB OMpOCca — €ro paboTa
0aJjulaMH He OLICHHUBACTCA.
Pemenne 2 2 Gajia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
MIpaKTHyueC PEIINI NPEATIOKEHHYIO 3a7jady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;
KHX 3a]1a4
Ecnmu cTyneHT He pemmn NpeniokKeHHYH0 3aJady C HaBOISIIHMMU
BOIIPOCAaMHU TMpeToiaBarelis — ero padora OangamMu He OLIEHUBACTCS.
3ammuTa 3 JlaGoparopHas paborta: 3 Oamia — BBIIONHEHBl BCE 3aJaHUS
nabomnarop nabopaTopHON pabOTHI, CTYACHT YeTKO 0e3 OIMOOK OTBETHI HAa BCE
HBIX paboT KOHTPOJIbHBIE BOMPOCH; 2 0Oaina — BBHINOJHEHB BCE 3aJaHus
nabopaTopHOH pabOTHI; CTYIEHT OTBETWJI Ha BCE KOHTPOJIBHBIC
BONPOCHI C 3aMeyaHHWsAMH; | Oaqyl — BBIOJHEHBI BCE 3aJaHUS
nabopaTopHOH pabOTBI C 3aMEYaHUSMH, CTYACHT OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMeYaHUsIMHU. Eclii CTyAeHT He BBINOJIHNI
WIM BBIIOJHWI HENPaBWIbHO 3aJaHus JaboparopHOl paboThI;
CTYACHT OTBETWJI Ha KOHTPOJBbHBIE BOMPOCHI C OIIMOKAMH MJIM He
OTBETHJI Ha KOHTPOJBHBIE BONPOCHI — ero pabora Oaxmamu He
OLIEHUBAETCS.
2. |T'eomerpuuecka | Ompoc 1 1 Gamn - cTymeHT OTBETHJI Ha OOJNBLIIMHCTBO BOMPOCOB ONpoca U
s OTITHUKA MPOAEMOHCTPUPOBAT MOHUMAaHHE CYTH OCTaJbHBIX BoNpocoB. Ecin
CTYACHT HE OTBETWJI Ha OOJBIIMHCTBO BOIIPOCOB OMpOCca — €ro paboTa
0aJjulaMH He OLICHHUBAETCA.
Pemenne 2 2 Gajuia — CTYACHT peIln IpeIOKEHHYI0 3a1ady; | 6amn — cTyneHT
MIpaKTHyueC PELINI NPEATIOKEHHYIO 3a7jady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;
KHX 3a]1a4
Ecnmu cTyneHT He pemmn NpeniokKeHHYH0 3aJady C HaBOISIIHMMU
BOIIPOCAaMU TpeToaBarelis — ero padora OangamMu He OLIEHUBACTCS.
3ammuTa 9 JlaGoparopHas paborta: 3 Oamia — BBIIONHEHBl BCE 3aJaHUS
nmaboaTop mabopaTopHON pabOThI, CTYICHT YETKO 03 OMMOOK OTBETHJ Ha BCE
HBIX paboT KOHTPOJIbHBIE BOMPOCH; 2 0Oaiya — BBHIMOMHEHB BCE 3aJaHus
nabopaTopHOH pabOTHI; CTYIEHT OTBETWJI Ha BCE KOHTPOJIBHBIC
BONPOCHI C 3aMeyaHHWsAMH; | Oaqyl — BBIOJHEHBI BCE 3aJaHUS
nabopaTopHOH pabOTBI C 3aMEYaHUSAMH, CTYOCHT OTBETHJI Ha BCE
KOHTPOJIBHBIE BOIIPOCHI C 3aMeYaHUsIMHU. Eclii CTyAeHT He BBINOIHNT
WIM BBIIOJHWI HENPaBWIbHO 3aJaHus JaboparopHOl paboThI;
CTYACHT OTBETWJI Ha KOHTPOJBbHBIE BOMPOCHI C OIIMOKAMH MJIH He
OTBETHJI Ha KOHTPOJBHBIE BONPOCHI — ero pabora Oammamu He
OLIEHUBAETCSl.
3. | UaTepdepennu | Ompoc 1 1 Gamm - CTyEGHT OTBETWJI Ha OOJIBIIMHCTBO BOIPOCOB OIpOca U
g CBETa MPOAEMOHCTPUPOBAJ MOHUMAHHE CYTH OCTaJbHBIX BoINpocoB. Eciun

CTYACHT HC OTBCTHUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLCHMUBACTC.
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Pemenune
MpaKkTUyec
KHX 3aJa4

2 Gajuia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
PEIINI NPEATIOAKEHHYIO 3ajady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCIAJIOXKCHHYIO 3aJady C HaBOAAINIUMH
BOIIpOCaMHu NpernoaaBaTeyAa — €ro pa60Ta OamnamMu He OLCHUBACTCA.

3amura
nmaboaTop
HBIX palboT

JlabGoparopHas paborta: 3 ©Oamra — BBIIOJTHCHBI BCE 3aJaHUs
mabopaTopHON pabOThI, CTYICHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJbHBIC BOMNPOCHI, 2 Oalla — BHINOJIHCHB BCE 3aJaHUA
nmabopaTtopHON paboOThI; CTYACHT OTBETHJI HAa BCE KOHTPOJIbHBIC
BONPOCHI C 3aMeyaHusMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
nabopaTtopHON pabOThl C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUSMH. ECIIU CTyICHT HE BBITOJHUIT
WIM BBINIOMHWI HEMPABWIBHO 3a/laHusl JIabopaTopHO pPaboTEHI;
CTYIEHT OTBETHJ Ha KOHTPOJIBHBIC BONPOCHI C OIIMOKAMH WIIA HE
OTBETWJI HAa KOHTPOJBHBIC BOMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

TecTupon

aHue(KOoH

TPOJILHBI
i cpe3)

Ha nucemeHHyI0 KOHTpONbHYIO pabory orBomutcs 90 MuHyT (BCe
3aHATHE).

5 0aJsIOB — CTYIEHT BBHIMOJHUI PaboTy 0e3 OmHOOK W HEJ0YETOB,
JOMYCTHII He OoJiee OTHOTO HeAoUeTa.

4 Gaya — CTYOCHT BBIOIHUI paboTy MOJTHOCTBIO, HO AOMYCTHI B HEl
He OoJiee offHOUM HerpyOo OmMOKH U OJHOTO HEeo4eTa, WK He Ooliee
JBYX HEJIOYETOB.

3 Oamma — CTYOGHT NpPaBWILHO BBHIOJHWI HE MEHEE MOJOBUHBI
paboThl WK AOMYCTHI He Oonee ABYX rpyObIX OomMOOK, Wi He Oomnee
OJTHOU TpyOOif U OTHOW HErpyOOil OIMMOKK W OJHOTO HEIOoUYeTa, WU
He Oosee ABYyX-Tpex HErpyOBIX OIIMOOK, WM OTHOM HerpyOoi
OmMOKKA M TPEX HEJOYETOB, WM MPH OTCYTCTBHU OLIMOOK, HO TPH
HAJIMYUU YETBIPEX-TISITH HEIOYETOB.

2 Gayta — CTYACHT NPaBHJIBHO BBHIMOJIHMWI MEHEE HOJIOBHUHBI paboTHI,
JOMYCTHIT HECKOJIBKO HEAOUETOB.

1 Gamn — CTyOEHT MpaBWIBHO BBIMOJIHWI He Ooiee 25% paboThl,
JOTYCTHIT HECKOJIBKO HEZ0UETOB MU Oojiee 3 TpyObIX omrOoK

Judpaxmust
cBeTa

Ompoc

1 Gamn - CTYACHT OTBCTHUJI Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPHUPOBAI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLICHMUBACTC.

Pemenune
MpaKkTUyec
KHX 3a1a4

2 Gajuia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
PELINI NPEATIOAKEHHYIO 3a7jady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCIAIO0XKCHHYIO 3aJady C HaBOAAIIUMH
BOIIpOoCaMHu NpenoaaBaTeAa — €ro pa60Ta OamnamMu He OLICHUBACTCA.

3amura
nmaboaTop
HBIX paboT

JlaGoparopHas paborta: 3 ©Oamra — BBIOJTHCHBI BCE 3aJaHUs
nabopaTopHOW pabOThI, CTYACHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJbHBIC BOMPOCHI, 2 0Oalla — BHINOJIHCHB BCE 3aJaHUA
nmabopaTtopHON paboOThI; CTYACHT OTBETHJI HAa BCE KOHTPOJIHHBIC
BONPOCHI C 3aMeUyaHWsAMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
mabopaTtopHON pabOThl C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUSAMH. ECIIU CTyICHT HE BBITOJHUI
WIM BBITIOJMHWI HETPABWIBHO 3a/laHus JIabopaTropHOl pPaboTEHI;
CTYIIEHT OTBETHJ Ha KOHTPOJIBHBIC BOMPOCHI C OIIMOKAMU WIIA HE
OTBETWJI Ha KOHTPOJBHBIC BOIMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

Kpucranmoontu
Ka

Ormpoc

1 Gamn - CTYACHT OTBCTUJI Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPUPOBAI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTHUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLCHMUBACTCA.
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Pemenune
MpaKkTUyec
KHX 3aJa4

2 Gajuia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
PEIINI NPEATIOAKEHHYIO 3ajady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCIAJIOXKCHHYIO 3aJady C HaBOAAINIUMH
BOIIpOCaMHu NpernoaaBaTeyAa — €ro pa60Ta OamnamMu He OLCHUBACTCA.

3amura
nmaboaTop
HBIX palboT

JlabGoparopHas paborta: 3 ©Oamra — BBIIOJTHCHBI BCE 3aJaHUs
mabopaTopHON pabOThI, CTYICHT YETKO 03 OMMOOK OTBETHJ Ha BCE
KOHTPOJbHBIC BOMNPOCHI, 2 Oalla — BHINOJIHCHB BCE 3aJaHUA
nmabopaTtopHON paboOThI; CTYACHT OTBETHJI HAa BCE KOHTPOJIbHBIC
BONPOCHI C 3aMeyaHusMH; | Oaul — BBIIOJHEHBI BCE 3aJlaHUS
nabopaTtopHON pabOThl C 3aMEUYaHUSMU; CTYJACHT OTBETHJI Ha BCE
KOHTPOJILHBIC BOIIPOCHI C 3aMeUaHUSMH. ECIIU CTyICHT HE BBITOJHUIT
WIM BBINIOMHWI HEMPABWIBHO 3a/laHusl JIabopaTopHO pPaboTEHI;
CTYIEHT OTBETHJ Ha KOHTPOJIBHBIC BONPOCHI C OIIMOKAMH WIIA HE
OTBETWJI HAa KOHTPOJBHBIC BOMPOCH — €ro pabora OamiamMu He
OIICHUBAETCS.

Paccesnue Ormpoc
CBETa U
TEIIOBOE
U3ITy4eHUE

1 Gamn - CTYACHT OTBCTHUII Ha OOJBIIMHCTBO BOIIPOCOB OIIpOCa U
MNPpOACMOHCTPHUPOBAJTI TOHUMAHUC CYTU OCTAJIbHBIX BOIIPOCOB. Ecmm
CTYACHT HC OTBCTHUJI Ha OOJIBIIMHCTBO BOIPOCOB oIpoca — €ro pa60Ta
Oamnamu He OLICHMUBACTCA.

Pemenue
MpaKkTUyec
KHX 3a1a4

2 Gajuia — CTYACHT peIln IpeIOKEHHYIO0 3a1ady; | 6amn — cTyneHT
PELINI NPEATIOKEHHYIO 3ajady ¢ TIOMOIIBIO MTPETIOIaBaTeNs;

Ecimm CTYACHT HC pPCIIWI MPCAJIOXKCHHYIO 3aJady C HaBOAAIIUMH
BOIIpOCaMHu NpernoaaBaTeAa — €ro pa60Ta OamnaMu He OLCHUBACTCA.

TecTupon

aHue(KOoH

TPOJIBLHBI
i cpe3)

10

10 6annoB — cTyAeHT npaBuiIbHO oTBeuaeT Ha 91-100% BompocoB B
TecTe

8 0ayIoB — CTYIEHT NpPaBHILHO OTBedaeT Ha 76-90% BOIPOCOB B
TecTe

6 0a/uIoB — CTYIEHT MPaBWILHO OTBEYaeT Ha 66-75% BOIPOCOB B
TecTe

4 Gaya — CTYOEHT paBUIIbHO oTBevaeT Ha 41-65% BompocoB B TecTe
2 Oamna — CTYOEHT NpaBWIBbHO oTBedaeT Ha 25-40% BompocoB B
TecTe.

Menee 25% npaBUIBHBIX OTBETOB 0aJIOB HE AaeT

ITocemaeMocThb

10

10 GamnoB — crygent mocetua Bce 100% 3amstuit 7-9 OamnoB —
cTyaeHT mocetun He Menee 80% 3aHsaTuilt 4-6 OamgoB — CTYOEHT
nocetunt He MeHee 50% 3aHATui 1-3 Oamma — CTYIEHT MOCETHI HE
MeHee 25% 3ansaTuil Ecnu cTymeHT mocetun MeHee 25% 3aHATHIM,
0aJuTbl HE HAYUCIISIOTC

[IpemuansHbie OaIbl

20

JlononHUTENbHBIE TPEMUATBHBIE OAJUIBI MOTYT OBITH HAYHCIICHBI:

- TOCTOSIHHAsT aKTUBHOCTh BO BpEMsl NPAKTHYECKUX 3aHATHH — 5
0aoB;

- y4acTHe B MPOEKTax — 5 6aios;

- yuacTue B KoH}epeHuusx — 10 6annos.

OTBeT Ha PK3aMCHE

30

10-17 ©annoB — CTyAEGHT PacKpbUI OCHOBHBIE BOMPOCHI M 3aJaHUs
Oujera Ha OLEHKY «yHOBJIECTBOPHUTENbHO» 18-24 0aminoB — CTyOeHT
pPacKpbll OCHOBHBIE BONPOCH W 3alJaHWi Owiera Ha OICHKY
«xopomoy, 25-30 0anoB — CTYIEHT PacKpbll OCHOBHBIE BONIPOCH U
3aJaHus OMJIeTa Ha OLICHKY «OTIAHMYHO

10.

WnpuBuayansHble 3a1aHUS,
C TMIOMOILBIO0 KOTOPBIX
MOXHO HaOpaTb
JOTIOJTHUTENIbHBIE OalTbI

20

JloOGop: CTymeHT MOXKeT TWpPEJOCTaBUTh BCE 3a/JaHUs TEKYIIEro
KOHTPOJISI U KOHTPOJIBHBIE CPE3bI

11.

HUroro 3a cemectp

100
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HtoroBas omeHka 1o »dKk3aMmeHy BeicTaBisieTcss B 100-0ayibHON 1mikame W B TPagUIIMOHHOMN
gyetpipexOambHoil  mikane. [lepeBom 100-0amnbHOM  pEeHTHMHTOBOW OIEHKHM 1O JUCIHHUILIAHE B
TPAJAUIIMOHHYIO YETHIPEXOATUTHHYIO OCYIIECTBISIETCS CISIYIOINM 00pa3oMm:

100-6annpHas cucrema TpanuuuonHas cucreMa
85 - 100 GannoB OTnuyHO
70 - 84 6annos Xoporrio
50 - 69 6aiuioB VYoBIETBOPUTEITHHO
Memnee 50 HeynosnerBoputenbHO

4.2 TunoBsle OLICHOYHBIE CPEACTBA TEKYILIETO KOHTPOJIS
3amuTa J1a601aTOPHBIX PadoT

Tema 1. DnexkTpoMarHuTHbIE CBOMCTBA CBETA
1. JlaiiTe onpenesieHre ONTHYECKOM CUCTEMbI 1 OCHOBHBIX MOHSATHM, CBI3aHHBIX C HEH.
2. [Ipenomiienue Ha cepudeckoii moBepxHoctu. HyneBoii naBapuant Adode.

3. Kakas nuH3a cunrtaeTcst ToHKOH? UTO Takoe ONTHYECKUM IIEHTP JUH3bI? BriBeCcTH opMyiTy TOHKOM
JIMH3bI U3 HYJIEBOTO UHBapHaHTa AOOe 1 MPOaHaIU3UPOBAThH €e.

4. Kakue onTH4YeCcKre CHCTEMbI Ha3bIBAIOTCSI COOMPAIOIIUMH U PACCEUBAOIIMMEU? MOXKHO 7T COOUPAIOIITY IO
CUCTEMY CJIeJIaTh paccerBaromeid 1 Ha000poT? MoXKET JIM I71a3 OTIIMYUTH MHUMOE U300paKeHNUE OT
JNENUCTBUTEIBHOTO?

5. Uro Takoe onTHUYECKas CHJia JIMH3bI, U B KAKUX eAMHUIIAX oHa u3Mepsiercs? [loueMy mpu onpenencHun
(OKYCHOTO pacCTOSIHUS PaCCEHBAIOLICH JTMH3BI ONTHYECKAsl CHJIA BCIIOMOTaTeIbHONW COOMpAIOIIei JINH3bI
JOJbKHA OBITH O0JbIIe (TI0 MOTYITEO)?

6. B gyem 3akirogarorcs siBleHUs cepruueckon aboepannun, XpoMaTHIecKon aboepanuu, TucTopcun’?

7. [locTpoenue n300paskeHuUs B JIMH3AX (3a71a4a).

8. OxapakTepu30BaTh METO/BI OTpe/eaeHs (POKYCHBIX PACCTOSHUM, TPUMEHSEMBIX B JAHHOU padoTe.

9. UeMy paBHO BO3MO)KHOE PAaCCTOSHUE MEXy PEAMETOM (CETKON) ¥ SKPAaHOM B METOIE NepEMEILEHNI?

Tema 2. ['eomeTpuueckas onTuka

1. Hagepture 1 oObsicHUTE X0 Jydel B MUKpockorie. Kak HaiiTh yBennueHne Mukpockomna? Yem
OrpaHHYEeHa pa3peliaolas cuia MUKpockormna?

2. Uto Ha3bIBaeTCsl OTHOCUTEILHBIM MOKa3aTesneM npeiaomiienus? Kakos ero gpusnueckuit u
T€OMETPUYECKUN CMBICIT?

3. Yrto Ha3bIBaeTCs aOCOIOTHBIM ITOKa3aTeIeM MPEIOMIICHHUS, U KaK OH CBS3aH C OTHOCUTENIbHBIM
MoKa3aTeaeM MpeoMIIeHU?

4. ITpunuun depma. BeiBecTu Ha €ro OCHOB 3aKOHBI OTPAXKEHUS U NMPETIOMIIEHUS CBETA.
5. Bonnosoii npuHnun ['roirenca. BelBoz 3aKOHOB OTpaKeHMs U IIPEJIOMIICHUS Ha €r0 OCHOBE.

6. OuenuTe npeneabHyo TOJMIIUHY CTEKISIHHBIX IIJJACTUHOK, HAa KOTOPBIX MOXKHO MPOBOJUTH 3T OIBITHI.
Kakoe MakcumaibHOE UX YHCIIO MOYKHO HAOMpaTh B CTOMY?

7. IloueMy u3MepeHus ciieyeT MPOBOAUTH JJISl JIydel ¢ MaJIbIM 3HAU€HUEM YIJIOB MaJICHUS ?

8. CpaBHUTE JaHHBIN CIIOCOO OIpEIEICHMSI T0KA3ATEINs IPEIOMIIEHHUS CTEKIA ¢ APYTMMHU U3BECTHBIMU Bam
cnocodamu.

9. Pacmionoxute kapaHiall HAKJIIOHHO B CTAKaHe ¢ BOJAOH M MOCMOTPUTE HA HETO CBEPXY, a 3aTeM COOKY.
[Touemy npu HabIIOAECHUM COOKY YacTh KapaHalla, paclojoKEeHHas B BOJIE KaKETCsl CIBUHYTON B CTOPOHY
U YBEJIMUEHHOH B 1UaMeTpe?

Tema 3. MnTepdepenuus ceera
1. B yem 3akitouaeTcs siBiieHne nHTEephepeHIun?
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2. KakuM ycI0BUSIM JTOJKHBI YOBIETBOPSATH HCTOYHUKH CBETA JUIS MTOJTYUYCHUs HHTEPPEPEHIIMOHHON
KapTUHBI?

3. BeiBenuTe yCI0BUS YCUIICHUS M OCJIA0JICHUS CBETA MTPU UHTEPPEPEHIINH OT ABYX KOT€PEHTHBIX
MCTOYHHUKOB, HCIIOJIb3Ys TOHATHE PA3HOCTH (a3.

4. IToHsATHE O TECOMETPUYECKOM U ONTHYECKON pa3HOCTH Xxo1a. Kak pa3HOCTh ONTHYECKOr0 X0/1a CBsI3aHa ¢
pa3HoCThIO (a3 Konebanuii? BeiBeuTe YCIOBUS YCHUIICHUS M OCIIA0JICHUs CBETA MIPU UHTEPPEPEHINH ABYX
KOT'€PEHTHBIX HCTOYHUKOB, UCTIONB3YSI MTOHATHE ONTHYECKONW Pa3HOCTH XO/a.

5. IlepeunciuTe SKCIIEPUMEHTAIBLHBIE CITOCOOBI TIOTYYEHUSI KOTEPEHTHBIX ITyYKOB B onTuke. Ha kakue nBa
Pa3HBIX METOIa MOXKHO pa3OuTh u3BeCcTHHIC Bam ciocoOn1?

6. [Touemy st HaOIOMEHKS HHTEP(PEPEHIINH CBETA OT OOBIYHBIX UCTOYHUKOB MHTEPPEPHUPYIONTUE TTyUKH
JOJDKHBI TIPOMCXOIUTH OT OJJHOTO M TOTO )K€ HCTOYHUKA?

7. Kakyro BeTMUMHY Ha3bIBAIOT IJIMHOW KOTEPEHTHOCTH?

8. Uto Ha3bIBaeTCS CTETIEHBIO BPEMEHHON KOrepeHTHOCTH Kosebanuii? Kak oHa cBs3aHa ¢ BUIHOCTBIO
UHTEPPEPEHIIMOHHBIX MOJI0C?

9. Kaky!o BeMurHy Ha3bIBalOT CTENEHBIO IPOCTPAHCTBEHHOM KorepeHTHOCTH? Kak oHa cBs3aHa ¢
BUHOCTBIO HHTEP(EPEHIIMOHHBIX TOJIOC?

Tema 4. JIludpaxius cBeta
1. B uem 3akitouaercs siBJeHue AUdpaKiuy cBeTa?
2. Chopmymupyiite npunnun [roiirenca-dpenens.
3. B uem omnnuune nudpaxiuu @penens ot nudppaxkuun Opaynropepa? Kakyro nudpakuunio Ber
HaOIIonaeTe B IaHHOM padbote?
4. KakoBbI yCIIOBHSI YCHJICHHS U Oca0ieHus cBeTa Mpu AU(PaKIUK OT OJAHOM mienu?
5. YUrto Ha3bIBaeTCS MEPUOIOM WIIH MTOCTOSTHHOW TU(DPAKITMOHHON PEIICTKH ?
6. KakoBsl ycnoBus 00pa3oBaHusl ITIABHBIX MAaKCUMYMOB TpU AU(PAKIMU OT AU(PAKIIMOHHON PEeIIeTKH,
umetoieit N meneii?
7. KakoB mopsiI0K CIeI0OBaHMs [IBETOB B AU(PPAKIIMOHHOM CIIEKTpe?
8. KakuMm ycrnoBuem ornpenensieTcst KoJIM4ecTBO HaOMI0AaeMbIX ITIaBHBIX MAKCUMYMOB?

9. B ueM npenumMyIiecTBO CrIeKTPOB HU3KUX MOPSAKOB MPH UCTIOIB30BAHUH TU(PPAKIIMOHHOMN PEIIECTKH B
Ka4yeCTBE JUCIEPTUPYIOLIETO JIEMEHTa?

10. /IBe mudpakiMOHHbBIE PEIIETKH OHOTO pa3Mepa UMEIOT pa3Hoe uncio mTpuxoB N1 u N2 > N1. Kakas
13 HUX UMEH 0oJiee BBICOKYIO Pa3peIaronlyo CliocOOHOCTD B CIIEKTpE 1-ro mopsiika U B CIIEKTpPE
MaKCHUMaJIbHOTO MOpsiaKa’?

Tema 5. Kpucramioontuka

1 Yto Takoe ectecTBeHHBIN cBET. [[11ocKko monsipu3oBanHbIi cBeT?  Kak OTIMYUTh MOJISPU30BaHHBIN
CBET OT €CTeCTBEHHOro? UTO Takoe CTeNeHb  MOJISIpU3aiuu’?

2 Kakumu cmoco6aMu U3 €CTECTBEHHOTO CBETa MOXKHO TOJIYYUTh  TUIOCKO MOJIIPU30BAHHBIN?

3 B ugem cocrout 3aKkoH bprocrepa? Kakoii yron o6pa3yior Mmexxay — co0oil oTpakeHHBIN U
IPEJOMIIEHHBIN JIy4H [IPH YIVIE TaJ€HUs, COOTBETCTBYIOIIEMY  YIUIy IIOJHOW MOJsipu3anuu (ynry
Bprocrepa)? B kKakux MI0CKOCTSX MOJSPU30BAHBI  OTPAKEHHBIN U MPEJIOMIIEHHBIN JIy4H U TIOYeMY?

4 B yeMm cocTouT 3aK0H Maitroca?

5 B 4eM cocTouT sIBIIEHHE JBOWHOTO JyuenperaomiieHus? B kakux — BemiecTBax oHO HaOomaeTcs?
Kak 370 siBIIeHME MOKHO OOBSACHUTH?

6 Kak yctpoena npusma Hukomns?

7 B deM cocToUT 0COOEHHOCTH MHTEPPEPECHITNH TOJISIPU30BAHHOTO  cBeTa?

8 Bo3HukHeT i1 MHTEpPEPEHIIMOHHASI KapTUHA, €CJIM CBETH BMECTe  OOBIKHOBEHHBIH U
HEOOBIKHOBEHHBIN JTy4n?

9 U3 nonspounaa MOryT OBITh U3TOTOBJIEHBI OYKH, CKBO3b KOTOPBIE  JIENIAIOTCS] HE3aMETHBIMU OJIMKU
CBETa, OTPAKEHHbIE OT OJeCTAIMX MoBepxHOcTel.  Yem 310 00bscHUTH? [ 1 MOryT Haiitu
IpUMEHEHHE TI01I00HBIE OYKHU?
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10 Kakoe mpakTrueckoe MpuMEHEHNE UMEET SIBJICHHE BOZHUKHOBEHUS ONITUYECKOW aHU3OTPOTIHH IIPU
MeXaHU4eCKor aedopmarmm?

Onpoc

Tema 1. DiaeKkTpoOMarHuTHHIE CBOMCTBA CBETA
. Kparkue ucropnueckre cBeieHUs O pa3BUTUH YUYEHUS O CBETE.
. BomHOBas 1 KBaHTOBasA TEOPHs CBETA.
. Mecrto onTuku B GU3NUECKOM HAyKe U €€ POJIb B HAyYHO-TEXHUYECKOM Iporpecce.
. YpaBHeHust Makcesuia. BoiHOBoe ypaBHEHHE.
. Ilonepeunocts. [Ipeacrapiaenne mI0CKoil BOJIHBI B KOMIUIEKCHON (opMe.
. Cynepno3unus 31eKTPOMarHUTHBIX BOJIH.
. DHepreTU4eCKUil CBETOBOM MOTOK.

0 3 N L LN

. cI)OTOMeTpI/ILIeCI(I/IC BCJIIMYHUHBI.

Tema 2. ['eomeTpudeckas onTuKa
1. OnTuyecku OAHOPOAHBIE U HEOIHOPOIHBIE CPEIBI.
2. Ilpuanun depma, npunnun [folireHca 1 000CHOBaHUE 3aKOHOB OTPAXKEHUS U TIPEIIOMIICHHS CBETA.

3. OcHOBHBIE OIpeIeNeHHs TeoMeTprueckoi onTuku. [Ipenomienue (1 oTpaxkeHne) Ha chepuiecKoit
MTOBEPXHOCTH.

4. HyneBoii nuBapuant A66e. ®okychl cheprueckoit moBepxHocTu. Popmyna chepruueckoro 3epkaa.
5. ®okycHoOe paccTosiHuE CHEepUIECKOTO 3epKaa.

6. M300paxkeHre MaJbIX MPEIMETOB MPH MPETOMIICHUN Ha C(HEePUUECKOM MTOBEPXHOCTH. YBETUUEHHE.
Teopema Jlarpanxka-I'enpMrosbia.

7. LlentpupoBanHas onTuyeckas cucrema. [penomnenue B munze. OOmmas hopmyria TOHKOH JTHH3BL.
doxkycHOe paccTosiHUE TOHKOM JMH3bI. CoOHparomye 1 paccenBaroye JuH3bl. M300pakeHne B TOHKOH
JIMH3E.

8. VBenuuenue.
9. OHTI/I‘-IGCKEUI CHJ1a JIUH3LI. I/I,Z[eaJIBHBIe OIITHUYCCKHUEC CUCTCMBI.

10. A6eppamuu ontuueckux cucteMm. Kayctuaeckas nmosepxaocts. Chepudeckas adeppanms. Koma.
AcTUrMaTu3M HaKJIOHHBIX IMy4KOB. J[uctopcust u3o0paxenus. Xpomarndeckue abeppaluu.
AXpomaTuzarus JuH3.

11. OnTuyeckue HTHCTPYMEHTHI.

Tema 3. MnTepdepenuus ceera
1. [Tonarue 06 nHTEpPEpEeHIINH CBETA.
2. O6mme ycnoBus 00pa30BaHUsI MAKCUMYMOB U MHHUMYMOB HHTEP()EPCHIINHU PU PacpOCTPAHCHUU
KOT€PEHTHBIX BOJIH B OJJHOPOJIHOI U M30TPOITHOM Cpe/ie.
3. [lonsATHE O BOJHOBOIAX.

4. UckyccTBEHHBIE CPEIbI JJIs AIEKTPOMArHUTHBIX BOJIH CAHTUMETPOBOTO JTMAla30Ha: BOJIHOBOAHBIE U
METaJJIOJIEHTOYHbBIE CTPYKTYPBHI.

5. JlJaGopaTtopHbie MEeTO/IBI HaOMIOAeHUS HHTEphepeHIuu cBeTa: onbIT FOHTa, 3epkana dpenens, Ounpuzma

OpeHerns.

6. [IpocTpaHcTBEeHHAsE KOTEPEHTHOCTb.

7. NaTepdepeHims B TOHKUX IUIACTUHKAX (TUICHKAX) B OTPAKEHHOM U MPOXOJSIIEM CBETE.
8. [Tomockl paBHOTO HAKJIOHA.

9. ITonocsl paBHOM TOMIIHUHBI.

10. MaTepdepentus nmpu HOpMaabHOM ITaJICHUH CBETA.

11. Konbia Hetotona.
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12. UnTepdepomerpsl Maiikenbcona. MTHTepdepoMeTpbl B CAHTUMETPOBOM JIHAIIA30HE IIEKTPOMArHUTHBIX
BOJIH.

13. MuoronyueBas uHTepdhepeHuus.
14. TlonsTue o pazperaronieii crnocoOHOCTH ONTUYECKUX TPHUOOPOB.

Tema 4. Jludpaxius cBeta
. IlonsiTHe 0 mudpakuuu cBera.
. [Ipunnun I'oiirenca-Openens.
. Meton 308 @peHens U IPSIMOJIIMHEHHOCTh PaCIIPOCTPAHECHUS CBETA.
. Audpakuust @penens Ha KPyIIoM OTBEPCTHU U JAHCKE.
. 30HHBIE IIJIACTUHKH.
. CBoiicTBa LIEHTpaAJIbHOW 30HBI DpeHers.
. 3onsl lllyctepa u cnupans KopHro.

0 3 N L LN

. Audpakuust cBeTa oT MPsIMOJIMHEHMHOr0 Kpasi HEIPO3payHOTo SKpaHa.

9. lu¢paxims cBeTa Ha eI IPU MAJIOM 3HaUE€HUH BOJTHOBOTO MapaMeTpa.

10. dudpakuus Opaynrodepa.

11. Audpaxmust Ha 1menu npu O0JBIIOM 3HAYEHUH BOJIHOBOTO MapaMeTpa.

12. Xapakrep nudpakiinoOHHON KapTUHBI U YCIOBUS 00Pa30BaHU MUHUMYMOB AU PAKIIIH.
13. ludpakumonHas perierka.

14. Teopust audpakuuu Ha OZHOMEPHOM pElIeTKe.

15. TlonsaTtue o Ga3oBoil TUPPAKIUOHHON pElIeTKE.

16. ludpakuus cBeta npu yabTpa3ByKOBBIX BOJIHAX.

17. Pazpemaroiiasi CHocOOHOCTh MUKPOCKOIIA.

18. Teopust qudpakuuu Jlays. opmyna Bynawda-bperros.

19. MeTtoapl peHTTEHOCTPYKTYPHOI'O aHanu3a: MeTo JIays, MeTo/ Bpalaroierocsi KpucTauia, METOA
Jebas-1lleppepa.

15. IonsiTue o ronorpaduu.

Tema 5. Kpucraminoontuka
Kpucrannoontuka. /[BoliHO€ TydenpeaoMIICHHE.
[Tonsipuzanus cBeTa Mpu NPOXOXKICHUN YePe3 KPUCTAILT UCIIaH ICKOTO IIITAaTa.
Onrtryeckre CBOMCTBA aHU30TPOITHOM CPEIBI.
queBasI 1 HOpMaAJIbHAS CKOPOCTD SJICKTPOMArHUTHBIX BOJIH B OTHOOCHOM KpPHUCTAJLIIC.
Onrturydeckast MHAUKATpUCa WIH SJUTUIICOU]T HOpMaJeH.
KpuBr3Ha BOIIHOBOM MOBEPXHOCTH B aHU30TPOITHON CpeJE.

NNk W=

HopmanpHast ckopocTh OOBIKHOBEHHOM BOJIHBI B OJJHOOCHOM KPHUCTAJUIE U €€ HE3aBUCUMOCTh OT
HaIpaBJICHUS PacIPOCTPAHCHUSI.

8. Croucras AudJIeKTpUYECKas CTPyKTypa.

9. OcHoBHBIE CBOICTBA ()a30BbIX ABOSKOMPEITOMIISIFOIINX TIACTUHOK 1/8, 1/4, 1/2 u nenoi qyivHeI
BOJIHBI.

10. AHau3 NoJaspU30BaHHOTO CBETA.

I1. HuTepdepenius noiasipu30BaHHBIX BOJH B OAHOOCHBIX KPUCTAIUIAX U CIIOKEHHE KOTEPEHTHBIX BOJIH
C OPTOTOHAJIbHBIMU JIUHUSMH MOJISIPU3ALINH.

12. O61as hopmyna uHTEphEpEHIINN MOISIPUIOBAHHBIX BOJIH B AaHU30TPOMHBIX KPUCTATTMYECKUX
IUTACTUHKAX U MOJIApHAs AUarpaMMa pe3yJbTUPYIOIeH BOIHBI, BHIXOIALICH U3 MITACTHHKY.

13. Haunyumiee ycnoBue uist HaOnoAeHUSI UHTEPPEPEHIUU TOISIPU30BAaHHBIX BOJIH B OTHOOCHBIX
KPUCTAJNTNYECKUX MIACTHHKAX.

14. BzaumoneiicTBre IBYX KOT€pEHTHBIX BOJH C TPOU3BOJIBHON JIMHUEH OPUEHTALIUH HX

AIIEKTPUYECKUX BEKTOPOB.
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20
15. [Tonsarue 06 nHTEpHEPEHIINH BOJIH C AIUIUITHYCCKIMHU U KPYTOBBIMH MOJISIPU3ALIUSIMH.
VckyccTBEeHHAs aHM30TPONHS IPU MEXaHUYECKOH Jie(hopMalvy BelecTna.

Tema 6. Paccesinue cBeTa 1 TEILUIOBOE U3TyUYCHUE

I. Paccesanue cgera.

2. [Tpupona paccestausi. PeneeBckoe paccestHue u paccessuue Mu. Paccesinue cBera B atMmocdepe.
3. dusnyeckas CyIHOCTb PACCESIHUSL.

4. Paccessnue Manaenpimrama-bpuiimosHa 1 KOMOWHAIIOHHOE pacCesTHUE.

S. TemnoBoe u3inydeHue.

6. PaBHOBECHOE 1 HEpAaBHOBECHOE U3ITyUYEHHUE.

7. W3nyyarenbHas ¥ MOMIONIATENbHAS CIIOCOOHOCTD Tell.

8. 3akon Kupxroda.

9. YHuBepcanibHas (YHKIHS YaCTOTBI U TEMIIEPATYPHI.

10. AOCOTIOTHO YEpPHOE TEIIO.

I1. CriekTp U3My4YeHHs U pacrpeielieHue SHEPTUH B CIIEKTpe aOCOIIOTHO YEPHOTO TeJla Ha OCHOBE
AKCIIEPUMEHTAJIbHBIX JIAHHBIX.

12. WuTerpanbHast n3myyarenbHas ClIOCOOHOCTb.

13. 3akon Credana-bonbiiMana u 3akoH cMmerieHus: Buna.

14. ®opmyia Penes-Jl>xunca.

2. VnerpaduoneroBas «katactpoda.

Pemenne npakTuyeckux 3agaqy

Tema 1. DnekTpoMarHuTHBIE CBOMCTBA CBETA



1. JTyu, mrama sonmHit o 0T A% eHHER, oOpasyioT apyr ¢ apyvrom yroa 1407 Kagof yroa ofpasyer
MaRAFOMHA Ty C ILTOCKHEM 3epraToM? )
A TO B.40°; B.20; I. 30"

2. Herouwnme ceera S5 HaXoZWTcA mepe] ILIOCEMM 3epEaToM. Kagas Touma ABTAeTCA
H30Opa#eHneM HCTOWHIES S B seprame’

3. Karme BOTHBI HAZHEAFTCA KOTep SHTHEIMH
A. Ecam oHM FMEI0T 0 JTHHAEOEVED ACTOTY H PASHOCTE a3, He3aEHCAIIYED OT BPeMeHH;
B. Ecas oM FMe0T 04HHAEOEYED AMILTHTY Y,
B. Ecas oHM MMe0T 0HHAKOEYIO 9ACTOTY M pasHOCTE as, paBHyE Hy IR
TI. Ecast oM MMe0T 0HHAKOEYIO 92CTOTY M AMILIHTYAY .

4. Uro Takoe audpasimg BoIH?

A. Hago®enne BOJH, OpHECIANNES E YVCTAHOETSHIES E EaXIOH TOYES MpOCTPAHCTED
NOCTOAHHOH AMILTHTY AR Eoaed a s,

B. Ormdasme BOTHAME NPeIATCTER, NRHEQIANEE E OTETOHEHMIO 0T IpAMOTHHEHEOTO
pacupoCTpaHeHNT CELTA]

BE. 3aEMcHMOCTE MOE3ZATENA NPETOMISHHA CESTA OT ero NEST, 00VCIaETHEIMINE:
pAXTOMEHNS DAT0r0 CEATA HA COCTAETARIITHE;

I'. Paznomenne CESTOERIX EOJH IPH P OXOEISHHE Tepes ESITECTED.

5. CpeT Earoro neeTa 00I373eT HAHOOTENINY IOKAZATETEM P T0MTSHIA IPH HepeXods H
BO3yXa B CTEKI0”
A. Kpacroro; b. Curero; B. Zexenoro; I'. ®uoaeroeoro.

6. Karme 13 nepeuncIeHHEX HIDES ARTEHHH 00BACHAOTCA HETepdepeHIe cEeTa’?
a)— panyEHAL OKPACKD TOHFEX MELTEHEDX ILTEHOK;
o) — roasua HetoToHa;
E) — MOABISHEE CETI0MD IIATHA B IEHTP e TEHH 0T MATO0T0 HeNpOIpa¥HOIO JHCE;
T) — OTETOHEHHE CESTOBEIX TVUeH B 00JaCTE reoMeTpHIeCKOH TeH?
A Tomexo a), B.a)ma);, B.a)d)e)ry I.e)nr).

7. Kasme nepeuncIeHHEle HIDES BOJHE 00020307 CH0Co0HOCTER E JHGp 2 KL ]
a) — SEVEOERIS BOTHE], ©)— BOJHE HA MOESPXHOCTH BOJE;
E) — pagHoECIEHE ) — BHAFMEL CEET]
A, Toaeeo a)b.a)md);, B.a), o) E)Lr); I.e)nr).

8. Kaxoe M3 NpHESTeHHEIX HITEE BEIPAHEHME ABTHETCH VCIOEHEM HAOIIOZeHHA IT3EHEIX
MAKCHMYMOE E CIEETpe THGpAIHOHH0H PemIeTEHN ¢ neprogon d mog yroon p?f
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A dsno=ki E.dcosop=ki: B. d sing =(2k + 1)A/2; . d
cosp =(2k + )2

9. Ha cTesTAHHYI IPHEMY B BOSIVES HagaeT ceeTos0l ave 1. ITo KaEoMy HaNpaETeHmo IVY
CEETA BELXOXHT H3 IPHSMEL]

1 3 A

2

B.3

4 B.4:
I.C

EET He MOEET BOHTH B IPHIMY.

10. Ha xaxoM pHcyHES MpABMIEHO H300p SHeH X0 Ty4el, 00pasoBamHerk MPH O Term Tyea 1
HA TPaHMITY BOSIVX — CTeETo”]

A [N B I A

11. Kax msMeHAeTcA CHOPOCTE PACHpPOCTPAHeHNA CEETA NPH NepeXxole H3 BAEYYMA B
MpospadHyI0 cpefy © 20C0MHTHEM I0KAsaTeaeM NpelIoTeHnan =27

A. Veenqrumres B 182 pasa;

b. OcTaHeTCAd HEMIMEHHOH;

B. VMeHBIIMTCA E JE2 pasa;

I". H=merenme SagACHT 0T VI A TEHHA

12. K arme saKoHOMEPHO CTH H3 e SUHCTSHHEX HEDES AETSHEH CEHIeTEIECTEVIOT O BEOMTHOBOH
npHpoge ceeTa’

1) — paayHHES IIepeTHEE] B TOHENX ILTeHEAX;

0) — EOZHHEHOESHHE CESTIOT0 [IATHA E IEHTPE TEHH;

E) — 0CEODOMIEHIE STSETPOHOE ¢ MOBEPXHOCTH MeTALTOE IPH O CEEISHEH |

A, Toassoa), bB.a)ud) B.a)o)uns) I.eyud)

13. K arme yoroBHA HeoOX OFIME] F 10 CTATOWHE] 114 Ha 00 IS HIA MAECHMYMA HHTep dep SHITHE
SIeKTPOMATHHTHELX EOTH 0T AEVX HCTOUHHEOE?

A. Herousss BOTH EOTEPEHTHEL PAsHOCTE X044 MOEeT OBTE TH000H;

B. Pazrocte xoga Ad =kJ, HCcTOUWHMEN MoTVT OBITE THOOELE;

B. Pazxocte xo3a Ad =2k + 1)A/2, HeTousmEN MOTYT OBITE THOOBIS;

I, Herousess BOTH KOTepeHTHEL, pasHocTe xoga Ad =k,

14.1Tox xarems yII0M ¥ P eI 0MISHHEE TS ERIX 0T M3 ETOPOH CpeEl B TPeTERD, eCIH n1=h; "
Aan=1y; B.f=mv; B.v>uo; T.ov=p.
15.Karoe yoIoBHe ABTASTCA He 00X0 MBI, ITA TOTO STo0R MpoHcKoJHIa

JudparIg CcEeTa C QIHHOH BOMTHEL A B 00J4CTE Me0MeTPHIECKOH TSN OT
JHCEZ pagHycoM ]
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T.r= 25

16. [Ipn mepexoge Iy9a CBETAa HS OJHOH Cpegsl B APYTVIO YToa magenns pasen 307, a yroa
npexomresms 60 Kaxoe oTHOCHTETRHEI NDOEASATENE MpeTOMISHMA ETOpOH cpemsl
OTHOCHTEIEHO NEpEOHT

A 05 E. E B. —1 I. 2
2 W3

17. ea mrockMx seprala pacmododeHE Mot yrooM 907 apyr E pyry meplesm ey IapHo
ILTOCKOCTH pHCVEEA. JIVY cBeTa B IT0 CEOCTH PHCVEEA M3 J3eTHA MePEO e 3ePEAT0 H QTP AHasTed,
HA ETopoe 3eprato. B karon HanpasTesmem mofaeT IV D0 CT8 0TP AHEHMT 0T BTOPOro 3epraza’

E'I"'

H
-L'h:-hl-"h.-ln—n

18. OmpeneanTe MOEASITEE NP STOMTEHNA IIHIIEPHEL 0THO CHIEIBHO BEOJEL £CTH 20 C0THTHEIHR
NOKAZATETE MpeToMTeHNA MTHmepiHa 1,47, a soger— 1,33,

1;3 B % B.1533*%147;T. Cpezn 018eT0E A — B HeT OpaBmIssHoro.

19. Tra gabarogarens OOpeJedA0T «HA T30 VII0EVH BEcoTy CoaHIa Hag ropHsoHToM, Ho
OHE B3 HadargaTene i HAXoIHICA o] B00MH, 4 Apyrof — Ha sescte. Jaa xoro ms H#ux Coamme
OVIeT KA3aTHCA BEIOIE]
A, T17HaOIHOmaTe d Ha SeMIE; b. J1a HaOaromaTend Mo E0TOH;
B. [nz obomx HadarogaTeTel yIIoead BEIcoTa CoaHna Hay TopHI0HETOM 0JHHAEOESD.

20. Moset a1 MpoRzoHTH DOIHOS 0TPAEEHNS CELTA MPH MepeXode NS BOJE B CTRET0 ]

A, Moget; b. He momeT;
B. Oreet 3aBHCHT 0T YI14 HaJeHHT TyIed; I Cpeam oteeToE A — B Her
TP aEBILTEHOTO.

21.JIy4 cEeTa mep eXoJHT H3 MeTHIOEOTO CIHPTA B BO3TYX. BEIATET I 0H B BOSAYX, 2CTH OH
magaeTHa moepxeocTs mog vraom 4377 TokazaTers mpeTolTeHNA MeTHIOBOTD campTa 1,33
A. Beriner; b. He ermineT; B. Onpeneauts He BOSMOEHO.

22, CeeT 0T EHOTEpEHTHEIX HCTOYHHEOE NpPONYCEANT Hepes EPAcHEH CEeTOdELTBIp.
Hurepdeperponsad KApTHHA Ha SKpaHe NpefCcTAETAST CHCTeMY TeMEBIX H EpacHEIX I0J0C,
PaCTIOIOHSHHER CHMMETPHEHO 0THOCHTETEHO MeHTPATEHOH EpacHol moroce. Kax maeHnTes
IIMPHEA HETep e SHITHOHHED I0T0 ¢ Ha SEp 3He, 8CIH Ep ACHEIEH CESTOITETp 3AMeHTE CHELT
A, Veerwmu®TCH; B. YueHEpOIHTCA; B. He H=meHRTCA.

23. Tpegeassefl YTOI MOJIHOTO OTPAEEHHA 418 BOSIVEA H CTEETIA paBeH of. UeMy paeHa
CEOPOCTE CEETA B ITOM COpPTE cTekTa’
A c; B.c*smoy;, B.o'smuog; T c*cos oo

24, CeeT nepeX o KT HE BEOSTVXAE CPeqy, IPH 3TOM VIO T3 JSHIA PAESH [, VIO IpeTolTeHHT
[. Yermy pagHa CROpOCTE CESTA E 3TOH cpege’
A B. c*sino/sinf; B. c*sinf/sino; T c*cose'cosf.
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25. Tea KoTepeHTHEIX HCTOUHIKA ecTecTEeHHOTo CBeTa 31 H 32 ocBemanTskpag AC. B rousy A
SEPAHA TVUH MPXOTAT ¢ PAsHoCTEI X013 $2B =8 4% 1077 u. Kaxofl 111He BOTHET M OX0THT
CESTIAA MOT0Ca Yepes TOUEY A, eCIH NIOPATEOERH HOMEp CIEKTpa pases 27

A

A 042 noo;

B. 0,84 noou;

B. 16,2 neor;

I 8.4 arou.

26. Hafigerre crerye YIaa MOTHOTO EHYTPEHHET0 OTPaNeHHA OPH IepeXxode CEeTa Hs CTEKRTA B
EOSTVX, SCIH CEOPOCTE CESTA B CTEETe B 1.3 pasa MeHBIIe, 9eM B BOSIVXE.
A 0.75; B.0.5; B.2/3; I 1/6.

27. B sosayxe HETephepHpVIOT KOTepeHTHEIE BOTHE ¢ wacTorol 3 * 1014 T'm, YVemmmres mam
0CTa0HET CEST B TOWES, 80T PASHOCTE X0Ja Tyvued & Hefl pasna 2 4 meoa? [Togeny?

A. Ocnatser, T.K. pasHOCTE X042 PAEHI WeTHOMY UHCTY MOIYECQIH;

E. Ocaa0mHerT, T.5. pasHOCTE X044 PAEHA HeueTHOMY YHOTY HOIYEOIH;

BE. YVerawTcd, T.E pasHOCTE X043 pAEHA TeTHOMY THCTY NOIVECTH;

T. -S'TEI'I.'II'I"[EH: T.E. PA3HOCTE X043 PAEHA HEHETHOMY THCIY MOIVEOIH,

28.JIy4 cEeTa MAZASTHA IOESPHHOCTE BOE IO m—m:. IMox Easem VIToM JOTHEH YIACTE
IVY Ha IOESPXHOCTE CTEETA, TTO0E VIO MpeToMIeHNT 0Ka3AICA TAENM e, KK H B [IepEOM
cayzae? [ToxasaTens npemommemma sox 1,33, crerma — 1.5,

A 627 B.337; B.27°; T.47.

29, JIyg xpacHoro cBeTa (B BaryymMe A= 7,6 ¥ 107 M) nepexoIHT U3 CTERTA B HEHIBECTHYIO
FHIEOCTE. ¥ MOM MageHnd ay4a paeed 307, a yrox npexoimesa — 457, Pacoumraiite Qumeery
CESTOEOH BOJHEl B BHAKOCTH, ©CIH A0COMHTHEN NOEA33Tels NPeTOoMISHHAT CTERTa JIH

EpacHOTO cEeTa pasen 1,3, ) ) i
AL B ¥ 107 B.7.1% 107 B.31%10 s L.76%107.

30. JIy opaH#eE0ro CEETA MAJaeT HA TPAHMIY pasieTa ABVX cped moa yraos 307 Trmma
CESTOBOH BOTHE B MepEoi cpege pasna 2,5 * 107y, 5o sTopoit — 4,31 * 107u. Paccumraiite
YTOI MpeTolIeHnT IyEa.

A T35 E.30°; B.60%; Ir.17°.

31. OmpeaemHTe CKOPOCTE CEETA E MPOSPAYHOH CpeIe, 8CTH HIERCTHO, UTO OPH Nepexoe Ty4ua
H3 BO3IVXA B cpeay vrox magesnd 60, a yrox opesonmessa 35

A 3% 108w/ B.1,76 * 10%w/c; B.0,58 * 10%w/c; . 199
* 108 wc

32. OnpegennTe cROPOCTE PACTIPO CTPAHSHIA CESTA EHYTPH.IETA, €CTH IPH YIS 13 JeHHA Ty I
H3 BO3IVXA Ha Jed, paeHoM 617, yToI mpelolTeHNT 0K ICH paEHeM 427
A 30108 wie; B.2#10%w/c; B.3 *10%wic; .23+ 10% e

33.]Iyu ceeTa MagaeTHI BOSOYXA HA MOESPXHOCTE BEAK0CTH o yraoM 407, a npemomnaeTca
nmox yraom 247 [Tpe xaxoM yIile Dafesmns yrod IpeToMTessd pases 207

A 44% E.60° B.4%°: T. 33"
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34 KorepeHTHEIS HCTOUHEH CERTA HITVYIAOT MOHOXPOMATHYSCEIE CEET C LIHHOH BoaHsl 0,57
e, Hafigwre pasHocTe: XoJa IveeH, DPHXOJANE OT STHX HCTOYUHHEOE B IEPEVID OT

UeHTPATEHOTO MAKCHMYMA TEMEVE IIOT0CY.
AL 0,86 noou; B. 057 noou; B. 0,29 noou; T. 038 s

15 ]y cEeTa MajaeT H: CepOYIASpOaa HA TPAHHMIY © BosTyxoM mog yrarom 407 [Toxazatens
OperoMIeHna cepoyraepoga 1,63, BefineT 1 ceeToR0H VY B BOSTYXT
A. Brrfinet; b. He errfineT; B. OnpeneruTs He BOSMOEEHO.

36, Tamea eomees roayoore Ueeta & gasyyde 300 my, a B rarmepree 340 mq. OnpegeamnTe
CHOpPOCTE PaclpocTpaHeHHd 3IeKTP 0MATHHTHEIX EOTH B [THIEPHHE.

A 147 * 108 w'e; B.44*10% w'c; B.2,0* 10% s'c; r. 044
* 108w

37. Ha gwdpasnsoHHEVE) pemIeTsy, HOepHod koTopod pases 1,01 »ma, Hampasmesa

MOHOXPOMATHYECEAR EBOIHA. [lepEsml JndpasImHoHHEE MAECHMyM OOJIYEEH Ha IEpaHe

CMEITEHMEM HA 3 €M 0T HepEOHAYATBHOTO HAMpaETeHnd cBeTa. OnpegennTe FIHHY EOIHE

MOHOXPOMATHYSCKOTD CESTE, ECTH PACCTOAHNE MeHIY SEPaHOM H pelleTHoH passo 10 cu?
AL 236w 5. 0,043 »pa; B.11.78 soa; I.0,022 yoa

38. Mom®o 151 Ha 0IF0JaTE AETEHHE IOIHOTO BHYTPEHHETO OTPAFeHN IPH IepeXxole CEeTa H3
pyvomsa & aamas? [lokasatTeas mpeTodIesnd aamasa 2,42, pyoesa 2 4.
A, Ta; b. Hert;

B. Oreer zaemcHT 0T Yyraa HE.,ZIEHIIFI_ZT. (TEET 3aEHCHT 0T TOJITHHBI 3Jx333.

319, Ilyuor Cexoro CESTA PARTATALTCA B CHOSKTP C MOMOMEH JTHGPIFITHOHHOHN peIIeTEH H
npsMEeL. 1) B xaroM B3 CORKTPOE OTETOHEHHE TVueH OpaMoNp IO pIEOHATIEHO JTHHS EOTHELT
2) B xaroM M3 HIX IVUH EpacHOTO UESTA OTETOHAOTCA MeHeNIe YeM fHoTeToE e
A, 1) e andparmmonson, 2) B audpasamessen; B 1) B gndpasamommen, 2} B
MPHIMATHIECKOM;

B. 1) & npramaTemeckon, 1) B OpHEMa TR CEOM, I 1) & mpmsmategecrod, 1) B
TP A ETTRIOHHOM.

40.Ha gadpasisosey i pemeTsy, metonryio 200 mrrprxos Ha 1 v, Ma 33 e THOPMATEHO CEET C
gaeeod soasel 300 md. Paccromsme o1 pemetss o sepasa 1 . Hafiawre pacctommse ot

UeHTPATEHOTO J0 IePEOrD MAKCHMYMA.
A 02 B.005x; B.O1 g 001 s

Bapuant2

1. JIyd cEeTa majaseT Ha 3epEAT0 NepHesmuryapHo. Ha Kaxod yTod o TRIOEHTECA 0TPaHeHHER
IVY OTHOCHTEIEHO NaJal0mero JyHa, ecaH 3ePEAI0 NOESpHYTE Ha yroa 1677
A le; E.32; B.0O; Ir.a0.

2. Ha pucyHEe M200paEeH0 NpeToMTISHHE CESTA HA TpaHMme JevX cpeg. Karas cpega
OIMTHYECKH DoTee IToTHART
[ 11
A, ITepeax;
BE. Bropas;
B. Hx onrsuecsse IIOTHOCTH 0QHHAKOEEL,
I'. a7 pemenss 3aaus He XEATAeT JAHHELX.
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1. B weM cOCTONT CYIUNEOCTE AETSHNA HHTepdep e I cEeTa

A Hamosenne FOTepeHTHEIX EOTH, NPH EOTOPOM OPOHCXOJHT pACIpeTeIcHHe
PesVIBTHPYIOMIEX E0Te0a Hitl B IpOCTpaHCTE:;

b. CroseH:ne BOIH THO0H OpHpOIEL;

E. Hazomenne soan modof nprpogss)

T. Pasmomerie cEETOBEIX BOMH IPH MPOX0OETSHIH Yepes Py,

4. Tea enbpaTopa KoXelumoTed ¢ 0HHAKOEOH 4acTOToH. By QYT A0 5TH EMGp aTopEl KoTep e HTHEL,
eCTH OHHE COESPIIAI0T KOIe0aHNA ¢ pasHOCTER das:

a)Ap=0; o) Ap=m/2; EB) Ap=n?

A, 3).0)—3a,B)—HeT;

B.a),E)—7aa, &) —Hert;

B.E5), 0)—3a, a)— HeT;

I'. a), &).8)— ma.

5. B xaxoH TOYES HAXO0JHTCA H300pafe e HCTOYHNED CEeTa L B miockoM seprame MNT
b

L E LT Al B2 B.3: TIi12u3

6. Ha xaxofl i3 cxXeM IPaBITEHO Hpegc TAETEH X 04 IV EeH IpPH PasT0#e HIH Ty YEL DeIoro cEeTa
CTEETAHHOH IpHsMoT

— o

i
fwan drumn WP KpacE

mpaci

Al B.I; B.3; I. 4

7. K arme yoIoBHA HeoOX0 D0MEl M J0CTATOWHE] 504 HAOIE0JSHIA MEHIMYMA HETep fep eHITH
SIEKTPOMATHHTHEIX BOJH 0T JEVX HCTOUEFEOE]

A, Hetousmes BoTH KoTep eHTHEL PASHOCTE X013 MOEeT ORITE Jr00 08,

B. Herousmss BoTH KOTEpeHTHEL pasHocTe X032 Ad =2k + 1) L/2;

B. Pazmocts xo3a Ad =(2k + 1) /2, HCTOUHMEH MOTVT OBITE TH00BIE;

I". Herouses® BOTH KOTepeHTHEL, pasHoCTe xoJ3a Ad =k

§. K arue vz DepeuncIeHHEIX HIDEE ARTSHMH 00BACHAOTCA Judpasiied ceeta’
1) — pamy#HAA 0EPACK] TOHFHX MELTBHEDX ILTEHOE;
o) — roasua HeroToma;
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E) — NOAETSHMHE CESTIOTO MIATHA B USHTPe TEHH 0T MAT0TO HeMpospagHoTo JHCED;
T) — OTETOHSHHE CEeTOERX JIyueH B 00I20TE reoMeTpHUeCEOH Tomm]
A. Toasso a); Bb.a)umd); B.a),d)elL1); I.ejur).

0, TudparipoNHas pelleTEa HMMeeT PAT NApPaTTeIEHEX WIeTeH MIHPHHOH 4 EAFTad, WeTH
PasgeIeHEl Hellp OFPaHEIMNE [P 0 My THAMH IHpHHOH & K a5 yoIosmeM onpegemieTed yIoa
{0 E HOPMATH, 0] KOTOPEM HA0Ir0qa eTed 1 -8 qedip a sIro HEEE MAECEYM ]

Acasing =W2; B.bsing =2 B.(a + &) sing=2172; T.{z+ &) sinp =1
10. ¥ra#mTe OpaEHIBHES CO0THOMISHN

A, nmi>nz, n3>ns;
Bb. ni<n:, ns>ns;
B. n1>n2, n3<ha;
I. ni<na, n3<ns;

11.TIpw mepexoge Iy49a B OMTHYSCEH Qo8 ITOTHYED Cpeay ...
A, yroa nagesss OoIBNIE YISIA [P ETOMIEHHA,

E. ¥roa najgemns MeHsNIe VIIA MPeToMTeHE;
B. yroa npemontesms pages 907

12. Yen obpAcHAeTCA JHUCHeponE Gemoro ceeTa’

. LIBeT cEeTa ompeJeTiaeTca IUHHOH BEoaHE. B mponecce OpeTolTe i JIHHA CESTOEOH BOTHEL
HIMEHASTCA, O3 TOMY IPOHCXOJHT P EpalleHie GeT0ro CELTa B PASHOUESTHEIE CIISKTP.

. BemEIf cEET ecTR CMeCE CESTA PASHEIX YACTOT, HEET ONpefeIdeTcd YacTOToH, KosddmeenT
TpeTOMTEHNA CESTA 3ABMCHT 0T TACTOTH. [losToMy CEET pasHOTO IEETI HAST IO PATHEIM
HATPAETEHMAM.

. [Tpr=aa morTomasT GeNsl CEST ONHOH IIHHE! EOTHEL 4 MRIYYAET CEET C PATHEIME JTHHAMH
BOJTH.

. [Tprrsya moraomaeTt Gedeld cEeT OJHOH YaCTOTE, 4 HATVYAeT CEeT PASHEIX JaCTOT.

13. TIpemueT Ka®eTCA HaM OeXEIM, SCTH OH ..

A. 0IMHAKOED OTPAMAET ECE MATAFITHNE HA 8T0 TV

B. 0IMHAKOEC DOTTOMAET ECE MATAKIIHE HA T0 JYVUH;

B. 0IMHAEOEC DOTTOMAET H O0TPAEA ST ECE T3 JAFONTHE HA ero TVEH.

14. TIpm EaronM YCIOEMHE MO®eT HaOIHOJATECA HETep fep eHITNA JEVX MYYEOE CEST C PaSHEIME
ITHHAME EOJIHT

A, TTpw oprEaKoE0H AMILTHTY e EOTe0 2 He;

E.Ilps ogsearoeol HawaTsH0H fase KoTedammt;

B. ITps ogseHaroE0d aMILTHTYIE B HAUaTeH0H dase;

T ITps nocToAHE0E pasHOCTH X044.

15. PasmocTe xo0Ja OBVX HETepdepHpyIONEX Tydef passa A4 Uerry paena pasmocte das
EoTedami]

A w4

B.n/2;

B.x;

I 3a/4.



16. Kax HsMeHNTCA YTOT MeEIY TaZ3 0NN H OTPAReHHEIM TYHAMHE CESTA TPH VMeHEIISHHE
yraa magenma Ha 1077
A, ViememmTcaHa 3 ) B. VuensmmTea Ha 107
B. Vuensnmrres ga 207 T'. He mameHRTCA.

17. Ilog EarFM YITOM JOEEH N3aJaTh VY HA IIOCKOE SEpPEAT0, ITOOE OTpameHHEH IV
0EA3AICH NePIeHIHEY TAPHEMM 3 A FIeMy TVEY .
A0 b.437; B.90; I. 130

18.C xaxof cROpPOCTERO PACIPOCTPAHASTCE CEET B ESIPOE0M MACTe, MIOKA3ATETE P eT0MTe I
roToporo 1,32, ecan croOpoCTE pacOpocTpadHe A cEeTa B Bosgyxe 300000 smu'g?

52
A, 1,52%300000 2a'c; B Mm-‘c; B. me T, 300000 rpe'c.
152 SO0

19. Tea xorepeHTHEIX HCTOMHMES CESTA ¢ ITHEOH B0THE! 600 MM mprxo 24T & TOUEY A SEpaHa ©
pasHocTER Xoga 2 mrn. Uto ©6vIeT HAOAMIATECA B TOUES A° CEET HIH TeMHoTa ]
A, Cget; b. Tenmora; B. OmpenemnTe He BOSMOZEHO.

20. Jna pameoro CEeTa AMHHA BOTHE B Bofe 1 46 meos Kaxopa namea eoamser B Bosgyxe?
ITorazaTens mpeaodMIeHENT BOJE 1 33,
A 0,61 nmEar; B.0.35 nm; B. 1.79 nmaa; 023 nmoa.

21.Karaams g8vx gudp a EITHOHEEIX peIIeToR 40T Ha JEp s (IpH MpOYiK PaBHeX VoT0BHAK )
COJTee TP OERH CIISETP. T4, ¥V KEOTOpoH NepHo ] 0OJBNIe, FTH T4, ¥V EOTOPOoH MepHo ] MeHsNTe T
A, Ta, v xotopof nepron Soasme; B. Ta, v xoTopofl mepHom MeHEMIS;

B. llupusa coesrpa oT DepHoga He saeucHr; [ OopegelIuTs He BOSMOEEHO.

22. JTy= cEeTa MajaeT Ha EPEAT0 0T VLI0M 33 K ero MoBepXHOCTH.
1) Yerry pases yroa MeEIy NaJa 0NN B OTP e HHED TS 2N
2 Uenry paBes yToO OTPaHeHHA?
A 1)557,2)35%; E.1)110°,2)557; B.1)55,2)557; I.3

LA
LA

.2)3

23, TlopazaTen®s NOpPeTOMISHMA OTHOCHTEIBHO EO3IVXA JI4 EONEL, a7Mazad H CTEET4
COOTEETCTECEEO paEnel 1,33;2.42; 1.5, B xaxoM ¥ 3THX BeNIeCTE IpeIeIsHEH VI0T IOIHOTO
OTpAaEESHIA IPH BEEXO0JE B BO3IVX MMeeT MARCHMATBHOe SHATSH: T

A.Broge; B.Bcremne; B.B amuasze; I Bo Beex Tpex eemecTeax.

24.Kaxoe EBIp a3 EHHE FMEeeTIIPET eTBHEI YTOJIIOTHOTO OTPAHEHHA I IVHa CEETA, HOVIOETD
H3 CpeaBIca O COJEOTHEIM ITOEL3ITETEM IpeIoMMIcHHA 1] B Cpeqy C a OCOTHTHEIM IIOKAZaTETeM

TpeToMTRHIA 127

A, =in o =n1mz; B. sin oo =namni; B.zin oo=1/nz; I =in ow
= 1/n1.
25. JEa EoTepeHTHEX HCTOYHHEA KpacHoro ceeta (L=7,5 * 1077u) 81 u 52 ocematoT sxpan

AC. Uepes Touky A Ha SEpaHe NPHXOTIHT TPETRT (CUNTAA 0T UeHTPATEHOTO MAECHAMYMA CEETIAT
(FpacHax) moxoca HETepdepeHITMOHEOR KA pTHHEL. PaccunTafite pasHocTe xog3a ayvuel 2B
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26./Iea KorepeHTHEIX HCTOUHHEA ®eTToro ceta (=37 * 107 1) 81 1 2 oczemaroT sxpan AC.
B tousy A »EpaHa IvuH NpHXOIAT C pasHOCTEIe XoJa 3:B =285 * 107" m. Karax momoca
(TeMHAT MIH CESTIAH) HHTEp dep eHITHOHHON KA THEE MpoX0oIHT yepes Tousy AT
A

A, Ceetnas;

b. Temman;
== ==19 B.OmpensTHTe He BOIMOFHD.

27.Vroa Memay maJaromEn H oTp LEEHHED Ty I PaBeH 307 K asmg 0vaer vroa oTpasers,
8CJTH YTOT MaJeHNT yEeTmanTcaHa 1577
A 13 B.30; B.437; T.0.

28.JIy4 ceeTa magaeTmod YIT0M 7T/ 3 Ha Mpasmy pasisJa BosIyE — BHEIECCTE. (OTpase e |
MpeToMTEHHEE TYVYH NepIeHIHEVIAPHE! ApYT Ipyry. Hafnere moxazaTets MperolTeHsa

BHEOCTH.
1

A 15 B. —: B..f5: T. 2.
NE]

29, Hafinerre Hae0OTENE DOpAN0E CHOSKTPA EpaCcHOH JTFERE JTHTHE C ITHHOH BoaHel 671 mu,

ecam neprod nudparmonsod penrerer 0,01 s
A l5; B.2; B.1; I. 149

30, Cronero WITPprXOE HA 1 304 TOMEHA MMETE TGP AKITHMONHAT PeIIeTE, SCTH 3STeHa A JHEA
PTVTH, IIHHA EOIHE EoTopoR 3 46 * 100 & CHEETpe MepEOTo MOPANED HAOMIH aeTC Mo
yroom 19787 sin{19°8)=0,33.

A6 B. 60; B.603; T. 6045,

3l. CropocTs pachp ocTpaHeH d CETA E JasoM copTe cTekta 180000 s2e'c. Ha mosepxHocTe

CTEETa MagaeT IV CEeTa M3 Bosgyxa mog yraom 307, OmpegeanTe yIoa OpeTolTeHes TyHa.
A 3T E.50°; B.2%; T.46.

32, Tpebyerca OCESTHTER JHO KOOI, HATPAEME HA Hero codHeuHEle ayvur. Kark Hago
PACTIOI0EHTE IIOCKOCTE 3ePKATa, ecan ayul CodHITA magaoT K 3eMHOH I0EepXHOCTH 0
yraom 60°7

A. 30" s sepramam; B. 25 xeepramamm: B. 75 meepremamm; . 15 & sepramamm

33.Jlyu ceeTa majacTHA IPaHANy pasgeta Asyx cpea nog yrron 307, [oxazatens npeacatern
nepeod cpener 1 4. OmpeneanTe DoEasaTeTE NP eToMTLHNE ETOPOH cpeasl, eI HIEeCTHO, WTO
OTP 2 eHHEI H Ip &T0MTeHHER TV HH DepIeHIHEY ITAPHE IpVT K JPVIV.

A 1.39; B.24; B.2.3%; I. 1.
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34.Bozoaas ompemert YTod OpeTodTeHHA CoOTHeUHEX Tvuel & Boge. OH 0Ka32ICH pAEHEIM
32°. Ha raxofi EEICOTE HaZ ropusoRToM Haxogured Coxmme? [ToxasaTeas NpeToMTeHIA B0
135.

AD% B.32%; B.457; T. 90",

35. OmpegenwTe CROPOCTE CEETA E ESINSCTIES, &CIH HIBECTHO, UTO NPH MepeXxode IydUa HI
EO0SIYVXA B BIIECTEO VIO HageHn 34, a yroa mpexosternd 307
A 17108 wie; B.4.% % 10%w/e; B.125*10%we; T.3*10%wc

36. Jea Korep eHTHEXK Ty4a MOHOKPOMATHYECKOTO CESTA TP 8 CRFAI0TCA B O JHOH TOYES SKp AHa |
ocradmmoT ZpyT Apyra. Hafnure sennna aesyio JIHEY BOTHE D0CELIAeMOT0 CEeTa, eCIH HX
pasHoCTE X044 pasHa 17 1 Tumar

A 3434w, B.17.177 amoa; B. 858 spa; T OmpegensTe HEBOSMOEEHO.

37. B a0 npyaa s0MT mect, BepXHMA Kpafl KOTOpOoTo HAX0IHNTCA HA YPOEBHE BoJel. BrcoTa
mecta 1,2 M, 3 ZTHHa TeHH 0T Hero Ha JHe mpyaa paexa 0.8 u Onpegeaste yrood mageHHss

COJHeHHBIX TyHuefl Ha MoBepXHOCTE BoAsl. [lorasaTeas nmperonTenna soas 1,33,
AL 63 E.34; B.4%; T.42".

38. Iltenry KepOCHHAZ HAa MOESPXHOCTH EOJEl OCESINANT IVUEOM MApATTeIBHEIX Tydel
ECTECTESHHOTO CEATA. B 0TpaseHHOM CERTE IUTEHEL HMERT PaTVAEHYE 0EpacEy. OIHMHIKOED TH
TOMIIMHA LTEHEH [0 BCeH MOBepXHOCTH]
A, OnmHAaRDBA; b. He ogueasoEa;
B. OreerzaencHr oT yriaa nagessd; [, OTEST 32 BHCHT OT TOIIIHHEL ILTEEHEH.

39, Macoaeyeo IMIEHEY HA MOBSPXHOCTH BOIEL O CESITAMT Deaed cEeToM. B oTpamemsoM ceeTe
ILTEHED HMEST OKPACEY 0JHOTO IERTA IO EceH NoEepXHOCTH. ONHMHAKOED TH TOTNIMHA ILTEHEH?
A, OnwHARDEa; b. He oguHasoEa;
B. Oreer 3asncHT 0T vI1a nagesss; . OTEST 3aBMCHT OT TOINUIHHE! ILTEHEH.

40. Tudparmponnan pemretea muveet 30 mrprxos Ha 1 soq goeeen [log xasems yrmon BReR
MAECHMYM ETOPOTO MOPATEA CEeTa ¢ AIHHod BoaHer 400 ma?
A arcsm0.02; B. arczm 0.04; B. arcsin 0.002; T arcsin 0.004.

Tema 2. ['eomeTpuueckas onTuka
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11.TIpm mepexome Iy9a B ONTHYECEN Qo8 ILTOTHVED CPegy ...
A. vroa nagems GoIeMe YIIA Op&T0MTEHET;
B. yToJ mageHns MeHsIe VI TPeToM e,
B. yrox npexostesss pages 907

12, Yen oOBACHASTCA ZHCISPCHA O2T0T0 CEETA T

A.[Teet cEeTa oOpegendeTca TAMHOH BOTHEL B Nponecce mpeToMTesmd SIMEA CEETOEOH BOTHEL
HMIMeHAeTCH, MOSTOMY IPOHCKO0IHT IpeEp AIeHHE 08I0r0 CESTA E PASHOLESTHEIH CISETp.

BE. beaslfl cEET ecTh CMechk CESTA PASHEIX YACTOT, UEST OMpefendeTcd 4acToToH, kosddrnrmesT
MPEeTOMIEHHA CESTA FAEHCHT OT YaAcTOTHEL. [losToMy CEST pasHOTO UESTA HIET IO PATHEIM
HANPAETEHIAM.

B. ITpmsma moraomaeT Geasdl cBeT 0JHOH JTHHE BOTHEL, 4 HATYVEAeT CEST C PASHEIME JTHHAME
BOJH.

I TTpmsma mormomaeT GeIsN CELT OJHOH YACTOTEL, 3 MITYY3eT CEET PASHEIX YaCTOT.

13.ITpeameT EaweTCA HAM ORIEIM, 2CTH OH ...

A. 0IMHAKOED OTPAHALT BCE MATIARIIHE HA 2T0 TV

b. 0OMHAKOED NOTTOMIALT BCE MAJAITEE HA £T0 TV

B. ogmHaroEC DOTTOWALT H 0TPaEaeT BCe A JAF0MIIE HA 70 JTVEH.

14. TIpw EaxoM VCIOEMHE MOEeT HA0MII0a TECE METEp dep eHITHA NEVX MYYEOE CEST C A SHEIME
ITHHAMH EOTHT

A, TTps 0 JMHAECECH AMILTHTY IS KOTe0 2,

B. ITps ogseakoeol HagaTsH0d dase noaed amm;

B. Ilpn ogrearos0f aMILINTY IS H HA9aIsH0H dase;

I. Ilpn nocToAMHOH pasHOCTH X0J4.

15, PasmocTe X0ga JBVX HETepdepHpyIOnmEx Tyued paesa A4, Uesry paena pasHocTe das
KoIedaHHH]

A w4

B.mn/2;

B.x;

I 3n/4.

Tema 3. UnTepdepenmus cBera
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1. HﬂfI,ZII’I"[E CHHYC ¥4 IMOJHOT? BHYTPEHHETO OTPAMEHHA [IPH MMEPEX0AEe CEETA HI CTERTA B

EDS,:I}'K: SCIIH CKDPDCTB CECTA E CTEEIC B 15 pE.SE. MEHBIIIE, €M B EDS,]}'XE.
A.075: E.0.5: B.2/3: T. 1/6.

2. B sosayxe HETepHepHPYIOT KOTepeHTHEIE BOTHE ¢ 3acToTol 5 * 1014 I Vemsres mm
ocaadHeT CERT B TOUKS, 8CTH PAZHOCTE X043 ayuel & Hefl paexHa 2 4 mxu? [Toweny?

A. OcnadHeT, T.K. pasHOCTE X042 PAEHI WeTHOMY SHCIY IOTVEQTH;

B. OcaaomHeT, T.E pasHOCTE X073 PAEHA HeUeTHOMY THCTY IOTYEOIH;

B. ¥crarea, T.E pasHoCcTE X043 PAEHA TeTHOMY THOTY TOTVECTH;

I. Yemmeres, T.E pasHocTs X043 PAEHA HeUeTHOMY THCTY IOIYEOIH;

3. JIy4 ceeTa magaeT HA MOBSPXHOCTE BOTE 0T VIAOM 40" Tlog gassd VII0M J0JEeH YIACTE
IVY Ha MOEEPXHOCTE CTEETD, TTOOE! YT MpeToMTEHNA 0K132TC TAKHM e, KAK H E IepEOM
cayuae? [Torazatens mpemdomTerna gog 1,33, creraa — 1.3,

A 627 E.35; B.27%; L.47.

4. JIyu spackoro ceeta (B Basyyue L= T6 * 107 u) mepexoauT us CTEKTA B HEMIERCTHVH
FHAEOCTE. ¥ TOJ0 MageHnd Iyua paeed 30, a yrox mperomaens — 457, Paccuntafite pomHy
CESTOEOH EOTHEl B BHIEOCTH, CIH A0COTHOTHE IOEA3ATeTs NPEeTOMTEHHT CTeETa JT3

KpacHOTo CEeTa paseH 1.3 ) ) )
AB1 10 B.7,1% 10 s B.51%10xg I.76*10°".

5. JIyu Opam#eEOTo CESTA MAJaeT HA TPAHHNY pasdeTa JEVX cpex mog yraos 307, Txmma
CESTOECH BOJHE! E NepEoH cpege paeHa 2.5 * 107y, go Topoii— 4,31 * 107'u. Paccuntafite

VIO NP EeToMTeHMA Tyda. ) )
A T3 B.30; B.60; I.17.

Tema 4. ludpakuus ceera
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33

1. Tra KorepeHTHEIX TY4a MOHOXD OMATHEE CEOTO CERTA P eCE8KAKTCA E 0JHOH TOUKS SEpaHa H
0caa0aAEnT IpyT Apvra. Hafqnre seremaa TEEVES ZAHRHY BOJHE] IO CEITA SMOr0 CESTA, SCIIH HX
pasHoCTE XoJa passa 17,1 7w

A 3434 sena; B.17177 nooa B. 238 rpa; T OmpenennTe HeBOSMOEEO.

2. B mno npyaa EOHT MI2cT, BepXERE Kpafl KOTOPOTO HAX OJHTCA HA YpoEHe Boel. Bricora mecta
1.2 w1, 3 ZasEa TeH: 0T Hero Ha JHe Npyvaa paesEa 0.8 . OnpegeasTe yroana  eHns coTHeHEX

Ty4eH Ha MOEEPXHOCTE BoJel. [lorasaTens mpemtonTenid Bomael 1,33,
A 63 B.347; B.48"; I. 42"

3. Ilnensy mepoCHHZ Ha NOBEPXHOCTH BOAE OCERNIANT MYYKOM MapPajIelBHEIX TyUeH
ecTecTESHHOTO cEeTa. B oTpasensHoM cEeTe ILTeHKa MMeeT pagyaEyEs 0Epacky. OnrHaroEa an
TOIMTHEA TLTEHKHE N0 ECeH TOEEpXHOCTH]
A, OnuHAKOEA; b. He ogueasoEa;
B. Oteet 3aBHCHT 0T yI12 MadeHuy; I, OTEET S2BHCHT OT TOTIIHHEE! ILTEHEH.

4. Macoameyio WIeHEY Ha NOBSPXHO CTH EOTE] O0CESITAI0T OelElM CEeToM. B oTpaseHHoM cEeTE
ILTeHEA MMeeT OEpPACKy 0JHOTO MESTA M0 Bcell nosepxHocT. OQHHAKOED TH TOMIIHEA ILTEHEH ]
A. OguHaroea; k. He oguHaroea;
B. Oteer saement ot yroa nagesna; . OTEST 32BHCHT OT TOIITHHE] ILTEHEH.

5. Indpasimmonsas pemetsa meeT 30 mopmxos Ha 1w gasees. [log gassmd yIToM BHIEH
MAKCHMYM ETOpOTO HOPAIEA CESTA ¢ LIHHOH Boasaes 400 ma?
A arcan0.02; B. arczn 0,04; B. arczn 0.002; T, arczin 0,004,

Tema 5. Kpucramuioontuka

1. B raxom AHANAZ0HE JIHH BOJH HAXO0THTCH ermmnf: CIIEETP HATYIEHA.

1. 10710 — 10712 g
20 107 -10%
3107 - 107w
4. 107-10% u

[

FHepIHA NepeHOCNET 53 NI EpeMeHd Tepes MY ILTONTATH 0 HOpMaTH — 3T0:
1. IlzoTHOCTE SHEpPreTHYECKOTO NOTOKL.
2. HeresrEHOCTE CESTA.

3. TMoTow seEeprm

3. OrHomeHMe CESTOBOTO IIOTOEA K BeIRUHHE TeIecHOTD VIdd, B EOTOPOM OH
pacOpoCTpaHaeTed — 3TO:
1. Ceerrmmocts.
2. Mompocts ceeTa.
3

Cmaa ceeta.

4. CeeToB0oH MNOTOE, HCOVCEISMBIH eIHHHIEH [NDOEEPXHOCTH HCTOUHHMEAD OO ECeM
HATPAETEHHAM.
1. Aprocte.



2. CEeTHMOCTE.
3. OcBemIeHHOCTE MOESPXHOCTH.

5. BoamHbel HazEEaROTCH HOTepEeHTHBIMH, 2CIH BRIIOTHACTCH ¥V CT0BHE:
@1 — 02 = const.

o1 F 02

o1 — P2 = const.

Q1 =01

Eal

Tewma 6. Paccesinue cBeTa M TEIUIOBOE U3TyUYCHUE
. Ecu nmyuu npu cBoeM MpoI0JIKEHUU IEPECEKAIOTCS B OIHOM TOUKE, TO TAaKHE JIyYHd HAa3bIBAIOTCS:
. KorepeHnTHbIMU.
. ToMonieHTpr4eCKUMH.
. Chepuaeckumu.
. Uto co3naer n3obpaxxeHue Ha ceTyaTke riaza?
. XpyCTaJlK U CeT4YaTKa.
. XpyCTaJIUK ¥ BOJSHUCTAs BJIara.
. XpyCTAJIUK U CTEKIOBUIHOE TEJO.
. I'me HaxoauTCs «3pUTENbHBIN MypILyp»?
. B xpycranuxke.
. B konboukax.
. B masoukax.
. B crexkiioBuaHOM TeIIE.

. AGeppalMoHHOE HCKa)KeHUE, BOSHUKAIOIIEE MTPH OTPaKEHNH BHEOCEBBIX Touek mpeamerta. [losisercs B
pe3ysabTaTe TOro, YTO JIy4H FOMOLIEHTPUYECKOTO CBETOBOTO MTy4YKa UCIIBITHIBAIOT HEOAMHAKOBOE
MPEIOMJICHUE B PA3IUMYHBIX IJIOCKOCTSIX U M300pakeHNEe TOUKH MPEAMETa MOTydaeTCs B Pa3InyHbIX
MecTax.

AR WD = W WD =N W=

1. IucTtopcus.

2. Koma.

3. Acturmarusm.

4. Cepuueckas abeppanusi.

5. Kakas aGeppariyist BO3HHKAET IIPH OCBEIICHUH CHCTEMbI HEMOHOXPOMATHYECKUM CBETOM?
1. Hemonoxpomatudeckas abepparusi.

2. Xpomaruueckast abepparusi.

3. Quctopcus.

TecTtupoBanue

Tema 3. MnTepdepenuus ceera
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1. JTyws, m1a 73 sonTeti B 0 TP A e HEBG, 00pasyioT apyr ¢ apyrom yrox 1407 Kaxod yroa ofpasyer
NajaomHi TyY ¢ WTOCKHIN 3eprazoM? )
AL T0 E.407; B.207; .30,

2. Heroummr ceeta S HAXOOHTCA Mepeld INTOCEFM 3epEATOM. Karaa Toura AEIASTCA

Hzo0paEeHNeM HCTOUHHED 5 B seprEame’

H3;
3md;

[0 S

3. Karme B0oIHE HASHEAKTCA KOTep eHTHEIMH
A, Ecas 0B HMEIOT 0ZHHAEOEYE TACTOTY HPAsHOCTE $as, HeSaEHCAIYED 0T EPeMeHH;
E. Ecast oHs FMe0T 04HHAKOEVID AMILIHTYAY;
BE. Ecam oEM FMe0T 0JHHAKOEYVIO TACTOTY H PAsHOCTE a3, pAEHVID HYTH;
T'. Ecas oHH FMeRT 0JHHAKOEVIO T2CTOTY H AMILTHTYIY.

4. Yro taxoe gudpasIng B0TH?

A.Hamomemme BoqH, NpHECJAME: K YVCTAHORISHIIO B KaEJOH TOYEE MpoCTpaHCTED
TIOCTOHHOH AMILTHTY B K0Tl a Hi;

B. Orpdamse BoTHAME OpPeNITCTENE, ORHEBOAANISE E OTETOHEHHED OT MpAMOIHEEHHOTO
pacupocTpaHeHNA CELTA;

B. 3aEMCHMOCTE MOEAZATENd OPETOMISHHMA CEETA OT 70 UEET3, 00VCIaBTHEARIIEE
PA3TOXEHN: DT0r0 CEETA HA COCTARTARIIEE;

TI'. Pasaosesre cCELTOBRIX BOJH IPH P 0X0EISHIH Jepes ESIIeCTED.

5. Cpez maroro meeTa 00133eT HAHOOIBIIEM 0K SATEIEM [P eTOMISHIA IIPH NepeXoge Hs
EO03AYXa B CTeRT0”
A. Kpacsaoro; b. Cuaero; B. 3emenoro; I'. FHoTeToOEOTD.

6. Karme s nepedncIeHHEY HETES ARTSHHA 00bACHATCA HETep depermmed ceeTa’
a)— pamy#HAA OKpPacKa TOHRHX MELIBHED ILTEHOE;
o) — xoxena HeroToma;
E) — MOAETEHHE CERTION0 [IATHA E MEHTPe TEHH 0T MAT0T0 HeIpospauwHOTo JHCED ]
T) — OTEIOHEHHE CERTOERIX AyueH B 00I20TE FeoMeTpHYRCKOH TeHH]
A Toasroa);, bB.a)ud) B.a)o)e)r: I.ejur).

7. Karme nepeuncIeHHele HIDES BOIHE 000IaJa0T cooco0HoCTER K Judpasies
a)— SEVEOEEI® BOJHEI, ©O)— BOIHEI Ha IOESPXHOCTH BOJEL
E) — paJHOECIEHEL T) — EMFMEL CEET]
A. Tomsro a)B.a)m@), B.a), o)L E)LT) I.ejnr).

8. Karoe M3 NpHECKEHHBIN HIDEE BEIPAECHME AETASTCA VCOIOBHEM HaOJHOISHHAT NI3EHEX
MAKCHMYMOE B CIERTPe JHGPaFIFOHE0H pemeTsH ¢ meprogon d mog yroom ¢
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A. d sing =k B.dgosp=ki: B.d sing =2k + 1)w/2; . d
cosp =2k + 12,

9. Ha cTesTasayio NpHsMy BEOSIVEE TagaeTr ceeTosol vy 1. Io xagoMy HanpasTeHmo ayvg
CESTA BEDXOJHT M3 IPHIMEL]

1 3 A

2
B.3
B. 4;
I.C

. CeeT He MoEeT EOHTH B IIPHIAMY.

4

10. Ha xaxoM pHCVHEES DPAENTEHO H300p 28RH X 01 TyueH, 00pas0EAHHEX MPH M3 TeHMH Tyua 1
H3 TPAHHIY BOSIVE — CTeET0?

A 15 B r Fi |

11. Kax HsMeHReTCH CEOpPOCTE PACHpoCTpaHEHHA CESTA NpH MepeXofe HI BAKYYMA B
NpOIpaYHYES Cpegy ¢ A0C0IHTHEM MOEAZATATEM NP aTolTeHrT n =27

A. VEearuuTCA B JE2 pasa;

b. OcTaHeTCcAd HEMIMEHHOH;

B. Vuenenmrcs & J8a pasza;

I". Hamenerme 3aBHCHT 0T YIIA D4 SHEA.

12. Karme s3aK0oHOMEPHO CTH M3 [Iep eUHCTSHHEIX HITEe ARTSHHHA CEMTeTeIECTEVIOT O BOTHOBOH
npHpoge ceeTa’

a)— paJyaHEle IepeTHER E TOHEHRX ILTEHELX;

0) — BOSHFEHOESHHE CESTIOT0 [IATHA B IeHTP S TEHH;

E) — 0CEODOEEHNS SIeETPOHOE C NOEEPXHOCTH MeTALIOE IPH OCESITSHIH T

A Toaeeo a), B.a)md); B.a)@)me); I.ejmo)

13. Kasme yoaoENA HeoOX 0B ME] M JOCTITOWHE] 1A HA0 OIS HILT MAKCHMYMA HETep dep SHITHI
SISKTPOMATHHTHEDX EOJH OT JEVX HCTOUHHEOET

A, Herowsmss B0TH EOTEpEHTHEL, PASHOCTE X044 MOEeT OMTE J:000H;

BE. Pazmocte xoga Ad =)kj, HcTowHIER MoTVT OBITE THOOEE]

B.Pazmocte xoga Ad =2k + 142, meTowHIES MOTYT OBITE THOOEBIE;

I'. HeTousmes E0XH KOTEp eHTHEL, pasHoCTE Xxoga Ad =]k

14.Tlox 5assmd VIT0M ¥ OpeToMTeHHED TVY EEIX OTHT M3 ETOPOH CpeIEl E TPeTRID, eCIH N1=137
An=v; B.f=m; B.v>uo; T.v>=.

15.Karoe yoIoBHe AETILTCT He0OXOMIMEIM, T8 TOTO TTOOR! P OMCX 0T
JudparIg cEeTa ¢ AIHHOH BOJIHEL L B 00J3CTE Fe0MeTpHUeCKOH TeHH OT
JHCED PATHyCoM T
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.r= 2.

16. ITps mepexode aywa CESTA M3 0JHOH cpedsl B OpYIVHS YIOI DageHns pases 30, a yroa
npemonterrs G0, KakoE OTHOCHTENBHEI NOE3sATENE NpeJOMISHHA ETOpOH Ccpemsl
OTHOCHTSIEHO EPEOH]

3 L. Iz

A0.5: B. . B. —:
2 3

17. Jea mIockHx 3epEATI1 PACHOIo#eHsl Mol vrmoM 907 Ipyr g apyvry mepHeHIssy TApHO
ILTOCKOCTH PHCYVHES. JIVY CETa B ILTOCKO CTH PHCYVEEA A JAeTHA NePEOS SEPEAT0 H QTPAFASToA,
Ha ETOpOe 3epKaI0. B KanoM HaNpasTeses Do HIeT Ty Do e OTp &HeHIA 0T ETOPOro sepraTa’

.

MW
-Ln:-nl:-r-.l._.

18. OmpegeqmTe MoK 3aTEE TP 2T 00T SHEA ISP 0THO CHISTBHO EOJEL &CTH 20 COMTEOTHEIE
TOEA3ATATE MpeToMTeHes rurreprea 1,47 a soger— 1,33,

1;3 : B. iif : B.1533*%147;T. Cpezn 01EeToE A — B HeT OpaEmIsHOTO.

19, Tea nadarogaTens onpegeTAioT «HA ITA%H VIIOEVED BEIcoTy CoXHITa HAN FOPHIOHETOM, HO
OHH B3 HA0I1083Te el HAX0IHICA Mo B0 J0H, 2 Jpyrof — Ha semte. [ koro ms Hrx CoaHme
OVIeT K32 ThCH BRIIIe”]
A, 1aHa0IHIATETA HA 3EMIE; b. 111 HaOaHmOaTeIA 0 EOJOH;
B. Ina oCorx HaOaIr0ZaTexsd yIIoEa A BEIcoTa CoMHIA HA N TOPHI0HTOM 0JHHAKOED.

20. MozeT T8 OpoHZ0HTH MOTHOS OTPAEEHNS CELTA OPH NepeXo]e M3 EOJE B CTeRTo?

A Moget; b. He mo#et;
B. OteeT 33EHCHT OT YII4 HaJeHMA TVIeH; I'. Cpeamr oteeToE A — B Her
TP ABRLTEHOTO.

21.JIy4 cEeTa mepeX0ogHT HI MeTHIOEOTD CIHPTA E B03IYX. BEUITeT I8 0H B BOSOVX, SCTH OH
nazaeTHa nosepxsocTs nog yraom 4377 [lorasatess mpemorTena MeTHIOEOTO clHpTa 1,33,
A, Brrfimer: b. He erritner; B. OmpeneanTs He BOSMOEEHD.

22. CeeT 0T EOTEpEHTHEIX HCTOYWHHEOE NpPONVCEAXT Uepes EPACHEH CEETOdEIBID.
HyrepdepemoRsEad EAPTHHEA Ha SEPAHE IPeRCcTAETAST CHCTEMY TeMHEIX H EpacHEX I0JI0C,
PaCTOTOHSHHEN CHMMETPHEHO 0THOCHTEIENC IeHTPATEHOH Fp acHoH moTocs. Kak HeMeHnTca
LUIMpPHEHA HETep (e SHITHOHEHED [I0I0C HA SEp aHe, eCIH Ep ACHEIH CESTO(EIETP SAMEHHTE CHEEMT
A. Veemrmumrca; b. ¥Yuensumres; B. He mzmesmrrea.

23. Ipegeassed YTOT MOIHOTO OTPAEEHHA I0A BOSIVXA H CTEETA paBeH of. UeMy pasHa
CEOPOCTE CESTA B 3TOM COpTe cTerta’
A ¢ B.c*zsimoo; B.o'sinog; T.oc*cos oo

24.CeeT nepexo T HEBOSOVXAE CPedy, IPH 3TOM VI0I NaJSHNA PAEeH o, VIO MpeToMTeHNE
[. Qerry pasHa cEOPOCTE CESTA B STOH cpege?
A B. cFsine/sinf; B. c*zinfi/sino; T c*cose/cosf.
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15, Tea KoTepeHTHEIX HCTOUHHES eCTECTECHHOTO CBeTa 31 B 32 ocBemwarnTsrpag AC. B ousy A
SEPAHA TYUH NPHXOLAT C pazHocTsi X013 5B =8 4% 107 s Kakof JTHHE EOTHEL TP OX0IHT
CESTIAA MOI0Ca Tepes TOURY A, ecIH MopAIKOERH HOMEp CIeKTpa pased 27

A

A 042 rooa;

b. 0,84 noou;

B. 16,8 noou;

I 8.4 amou

26. Hafigerre crmrye YIoIa MOTHOTO EHYTPEHHETO 0T 3HeHIA OPH MepeXoge CESTa HI CTeETa B
BOZTYX, eCTH CEOPOCTE CESTA B CTekTe B 1.5 pasa MeHeme, weM B BOSTVXeE.
A 0TS E.05; B.2/3; I. 1/6.

27. B rozayxe HETephepHPYIOT EOTEpEHTHES BOIHE ¢ wacToTol 3 * 1014 T Verrares mwiw
ocaadHeT CEST B TOWES, 8CTH PASHOCTE X0Ja ayueH & Hefl pasHa 2.4 me? [loweny?

A, OcradseT, T.K. pasHOCTE X043 PAEHA HeTHOMY THCTY MOTVECTH;

E. Ocaa0mHer, T.E. pasHOCTE X044 PAEHA HeUeTHOMY YHCTY HOIYECIH;

B. Veunsres, T.E pasHOCTE X043 pAEHI YeTHOMY YHCIY IOIVEOIH;

I'. Vepaored, T.E pasHOCTE X013 PAEHI HeUeTHOMY JHCTY IOIYECTH;

28.JIyu cEeTa A3 THA NOECPXHOCTE BOJE IT0T m-‘lD:. TTox Easem VIT0M JOTEEH VIACTE
VY Ha MOBEPXHOCTE CTEETA, YTO0E YTOT NP eToMTeHNA 0EASATCH TAKHM &e, KAK H B IePEOM
cayzae? [ToxasaTess npemommemma Box 1,33, cTerma — 1.5,

A 627 E.35; 2T .47

29, JIyu spacuoro ceeta (B BasyyMe A= 7,6 * 107 ») mepexoIuT H3 CTEETA B HEMIBECTHVIO
FHIKOCTE. ¥ TO0 MAaJeHsd Jyga pases 307, a yrox npemomaessns — 45 Paccumrafite guey
CESTOECH EOTHEl B BHANCOCTH, CIH a0COTHTHEE NOEASATedE NPEeTOMISHHA CTERIa JI8

EpacHOTO cEeTa pasen 1.5, i ) i
AL EL ¥ 107 B.7.1% 107 B.31%10"x r.76%107

30. Jlyu opam&eE0To CERTA MANAST HA TPAHMIY Pasmera AEVX cpex mog yraom 30°. Tamea
CESTOBOH BOTHE B MepEoit cpede pasna 2,5 * 107w, 5o sTopoit — 4,31 * 107y Paccunraiite
VIO [P eToMTe A TV,

A T3 E.307; B.607; Ir.17°.

31.OmpenennTe CKOPOCTE CERTA B P OSpPAYHOH Cpee, 20T HSEECTHO, 9TO0 TIPH Mepexoae TyHa
H3 BO3IVXA B Cpedy vrod magexms 60, a yroad opemonTerns 33 .

A 3% 108w/ B.1,76 * 10%w/c; B.0,58 * 10%w/c; . 199
* 108w

32.Onpegennre cROPOCTE pACTIPO CTPAHSHEA CELTA EHYTPH BT A, SCTH IPH YIS 3, JeHHA Ty I
H3 BO3IVXA Ha 187, paeHoM 61, yTox OpeToMIeHNa 0KA3aTCA paBHEM 427
A 30% 108 wie; B.2 #108w/e; B.3 *10%we; .23+ 10%m'c

33.JIy4 cEeTa magaeTH3 EOSIVXA H MOBSPXHOCTE FFIECCTH o yraoM 407, a npexomnaeTca
nog yraos 24, TIpe KakoM YITe MaJeHnT Yol Np eTosTesHrd pases 2077
A 447, B.60; B.48; I. 33"
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34.KorepenTHEle HCTOUEHE CELTA HATYEANT MOHOXPOMATHYSCKIH CELT ¢ MrHoR Boxeet .37
senl. Haffnwre pasgocTe XoZa ayvuefl, MPHXOJANNDE OT STHX HCTOYHHEOE B NePEVEC OT

LEHTPATEHOTD MAECHMYMA TEMHYED IOIOCY.
A, 026 nmax; B.0.537 nmar; B.0.29 oo 038 nmoa.

35, JIyu ceeTa magaeT HI cepOVIIEpoga HA Mpasmy ¢ BosgyxoM mog yraom 407 IToxazatens
OpeloMTeHns cepoyrrepona 1,63, Berdfiner am ceeToB0f IyY B BOSTVX?
A. Brriner; b. He errfinet; B. OmpeneanTs He BOSMOEHO.

36. Jamea poxssl roayboro meeTa B gayyMe 300 mu, a B rosmeprse 340 mu. OnpegeanTe
CEOPOCTE PACIPOCTP AHAHA 3IEETP OMATHHTHEX BOTH E LIFITEPHEHE.

A 147 *10% w/c; B.44 *10% w/c; B.2,0 * 10% aw/c; . 044
* 108 a'g.

37. Ha pgmdpammmosmyr pemeTry, meprod koTopoH pasen 1,01 g, Hampasmena

MOHOXpOMATHUecEAAd BoxHa. [lepemift merdip asIoMHER MARCHMYM OOTVHEEH Ha SEpaHe

CMEITEHEEN HA 3 CM 0T MepEOHAYATEHOTD HANPARTEHHA CBeTd. ONpeIedsTe ATHHY BOTHE

MOHOXPOMATHEECKOTO CEETA, £CTH PaccTORHE MeRIy IEPAHOM H pemleTRoH pasao 10 cu?
A 23,6 no; 5. 0,043 no; B. 11,78 »o; T.0.022 s

38. MozHo T Ha0TH0J3TE AETSHHE I0THOTO EHY TPEHHETO 0T A% SHIT IpH MepeXoge CESTd HI
pvomEa B aamas? [Tokasatens mpemodTernd aamasa 2,42 pyomea 2. 4.

A Ta; b. Het;
B. OreeT saencHt 0T yraa nagemm; . OTEST 3aEHCHT OT TOTITHHEE 2TMa33.

39, ITyuox Oemoro cEeTa pasTaraeTcd B COEETP © IOMONTEE: JHGpPAIEITHOHHON pemIeTEH H
mpmzMer. 1) B rakoM s coesTp o 0 TETOHEH: TV Ul DR A oD OO PIEOHATEND N THHS BOTHEL]
2} B xaxoM M3 HMX TYYH EPACHOTO IESTA OTETOHATCA MeHENTe wen fHoTeToER e
A. 1)e gpdpasmmonson, 2) E audpasamonson; b, 1) B gomdpaszmossoM, 2) B
TPHEMATHIECEOM;

B. 1) & npushraTemeckon, 2) B MPHSMATHIECEOM, I 1) 5 mpusmatHgecroM, 2) B
Ordp A FITFIOHEOM.

40. Ha mercp asmmo ey es penteTey, mvetonryee 200 mrrprxos Ha 1 a0y, MagaeTHOPMATERO CEET C
gamaol eoassl 300 ma. Paccrommme oT pemretsm go skpasa 1 u. Hafizure paceromsme ot

LEHTPATEHOTO J0 MEPEOT0 MAKCHMYMA.
A 02w B.0.05 n; B.0.1 n; I.001

Bapuantl

1. JIy4 cEeTa MagaeT HA 3ePEAT0 MepIeHTHEyIApHD. Ha KEakoH yroI 0 TEIOHNTECA 0TpaEeHHEI
VY OTHOCHTETEHO NaTAKMIero Iy4a, eCIH 38PEAT0 NOEEpHYTE Ha yroa 1677
A le; B.32; B.0; r.o0.

2. Ha pucyHre H300padeHo NpeTolMIeHHe CESTA HA Tpammmie J8yx cped. Kaxas cpema
OTMTHYeCKH Dodee ILTOTHAR?
I 11
A, Ilepeas;
b. Bropas;
B. Hx onTHuecsHs MI0OTHOCTH O0QHHAKOEE;
T. Jar pemesra 3agavws He XEATA ST JAHHELK.
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3. B weM coCTOHT CYIHOCTE ABTSHNE HETep fep eHIEm cEeTa’?

A Hanosenme FoTepeHTHEIX EOTH, HPH EOTOPOM MNPOHCKOJHT pachpegeleHHS
PesVIBTHPVECIEX EoTe0a I E IpoCcTpaHCTER;

bE. CraoseHsne B0IH TH00H IpHpoIs;

B. Hanomesme soas 10008 OpHpOIE;

T. Pasmomerse cEeTOERIX BOTH IPH [P 0X0X N SHIH Tepes MPHIMY.

4. Tea emopaTopa EoTeiMOTeR ¢ 0 JMHAKOBOH arToTol. By ayT 11 3 TH EMOp aTOPE! KOTE] SHTHEL
eCIH OHH COESPIIANT EOTe0aHA ¢ pasHocTRiD das:

a) Ap=10; o) Ap=m'2; B)Ap=nT

A, a), @) — aa, B) — HeT;

B.a),E)—ga, §)— HeT;

B.E), ©)—1a, a)— Het;

I'. a),6),8)—1a.

5. B Eaxo# ToUEe HAX0IHTCE H300pa#eHe HCTOWHNED CERTA L B mrockoM seprate MINT

R e A 1: B.2: B.3: TI.12#n3.

6. Ha xarof 1 cxen MpaBETRHO P eACTARTEH X0 Ivued IPH pasIoseHEH yara Deaoro ceeTa
CTEETAHHOH MPH3MOET

wpacn o

i

fiean iy KpaH Kpacw

Al E.2: B.3: T. 4.

7. Karme yoroena HeoOX0DMMel M JOCTATOYHE! J13 Ha0THOISHIA MIHHMYMA HETep Qe eHITHI
SIEKTPOMATHHTHELR EOTH 0T AEVH HCTOYHHEOE]

A, HeTouemss B0TH EOTep eHTHEL pasHOCTE X003 MOEeT OBITE TH000H;

B. Herousmes EodH EOTepeHTHEL, pasgocTe xoga Ad =2k + 1) L/2;

B.Pazmocts xomga Ad =2k + 1) A2, peTousmem MoryT OBITE THOORIS;

T'. HeTousss BoTH KOTepeHTHEL, pasHocTe Xoga Ad =k

8. K axme 13 nepeuncIeHHEY HEDHS AETSHNN 00BACHATCA THAp el ceeta’?
4)— pamyEHAL OEpPACEd TOHREX MELTEHEDX ILTEHOE;
0)— xoaena HeroToHa;
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E) — NOAETSHHE CESTIOTO IATHA B MEHIPE TEHH 0T MaI0ro HempospadHOro JHCKS;
) — OTETIOHEHHS CESTOBRIX IyYeH B 00IaCTE reoMeTpHYecKoH TeHn T
A Toaeeo a); B.a)mo); B.a) @) E)r); I.g)mr).

0. TudparrHoHHAT PeIIeTED MMEeeT PAT NapATTLTEHEX Weded MHMpHHOHR g K% 144, MeTn
PasTeTeHE Hellp OSPAuHEIME P O My TEAME ITHPHHOHE 2. K ammn yoIosHes 0npeeIseTed YIoT
{0 K HOPMATH, 01 EoTOpeM HadmiogaeTcs 1-8 udp Ko HHEE MaRCEy M7

A aging =42; B.bsng=n1; B.(a+ bsing=5412; T.(a+ b)sing =5

10. ¥xasmrTe MpaBmIEHEle COOTHONISHE:

AL niFng, n3>ng
B. ni<nz, nsFne;
B. ni=nz, ni<ng;
I". m1<nz, n3<ns;

11. ITpy mepexoge Iy4a B ONTHUECEH OOTee ILTOTHVE CPegy ...
A. VToT magess DOTBIIE VITA TP eTOMISHEA;
B. yT0I NageHnA MeHBIIE VI3 [P eT0MISEHEE,
B. yroa npemonmesna pasen 907,

12. ey o0BACHASTCE AUCTISpCHA Denxoro ceeTa’

A.Ileet cEeTa OOpeIeIeTCA TIHHOH BOTHEL B mpollecce mpelodMIeHNd IIHHA CESTOEBOH BOIHEL
HIMEHASTCH, IO3TOMY MPOHCXOIHT MpeEPANTEHNEe O8T0ro CESTA B PASHOESTHEIH CIIEKTP.

b.Geawfl cEeT eCTh CMECE CESTA PASHEIX YACTOT, UEST ONpeleTieTcd YACTOTOH, Ko ddemrmesT
NpeIoMISHNT CEETA SABRCHT 0T YacTOTH. [IoSToMy CEST pasHOTO UESTA HIET M0 PasHEIM
HATIP 3 TS HELM.

B. Ilpm=ma morTomaeT S2IEl CEST 0JHOH JIHHE EOTHEL 3 HITYY3eT CEET © PaSHEIME JTHHAMET
BOTH.

T. ITpsama DorIomaeT Oeasli CEeT 0OHOH YACTOTEL, 2 HRTYULLeT CEeT PASHEIX TACTOT.

13. ITpeameT KameTCA HaM OeIBIM, SCTH OH ...

A. 0OMHAECED OTPAlEaeT BCE MATAFOMIES HA 270 TVEH;

E. oZ EHaE0ED NONTOMAET BCe M3 JAF0NTHE HA ero TYUH;

B. oz Eas0ED DONTOMWAET M 0TPAEAeT BCe NAJ3F0NIHE HA 2T0 IV EH.

14. ITpy KaxoM VCIOEHH MOEeT HA0MHIATRCT HETEpQep eHITHA JEVX IVUEOE CELT C PASHEIMH
ITHHAMH EOJTH?

A, TIpw oaHHAEOEOH AaMILIHNTY IS EoTeD i,

E. ITpn ogmHeakoe0l HawaasHoH dase KoTeda e,

B. ITpn ogeeaxoE0H aMILIRTY IS H HA9AIEHOH tdase;

TI'. ITpn mocToAMROH pasHoCcTH X024,

15. Pazsocte xoga gy HETepdepHpyvionmx avued passa A4 Uenmy paesa pazgocTs das
EOTe0a ]

A w4
B.nuZ;
B.x;

I 3n4.
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16. Kak H3MEeHHTCA YTOT MeETY TaJa0NTM B OTPAHEHHEM Ty HaMH CESTA IPH YMEHBIISHH
yraa magenma Ha 1077
A, VuemenmmTcaHA 3; B. VuensmmTea Ha 107
B. Vuersnmres ga 207 I'. He mameHTCA.

17. [Tox EarFm YII0M JOMHEH NaJaTE JYVE HI ILIOCKOS 3PEAT0, ITO0E OTpPaKeHHEIH IVd
OEA3ATCH NePIeHTHEY TAPHEIM M3 a0MmeMy VIV .
A0 B.45; B.o0; I. 180"

18. C xarof cEOpOCTED PACIPOCTPAHARTCA CEET B EEJPOEOM MACTe, IOKA33TEE P ST0MTSHIT
roToporo 1,32, ecaw cEoOpoCTE pacHpocTpaleHHa cEeTa B Bosgyxe 300000 ma'g?

52
AL 1,532%300000 ma'c; E.Mmfc: B 152 e T, 300000 sa'c.

132 ' " 300000

19. Tra xorep eHTHEX HCTOWHHEA CESTA ¢ ITHHOA BoTHE! 600 md mprxo 19T & ToUEy A SEpaHa ©
pasHoCTER Xoga 2 M. UTo §vIeT HAOIHJATECE B TOUKE A° CEET HIH TeMHOTAT
A. Cger; b. Temmota; B. Ompegennts He BEOSMOEEHO.

20. Jna pammoro cEeTa AMHHA BOXHE B Bode 1 .46 wmsos Kaxoea mammea eodmer B Bosgyxe?

IMorazaTens mpemodMIeHEns Bogel 1,33,
A, 0,61 nmax; B.0.35 nmor; B. 1,79 o 023 nsor.

21.Karaagms g8vx Judp a EITHOHEEX peIleT ok JACT Ha JEpaHe: (IIpH NP oYk PaEHER VCT0BHAK)
QOJTee IIHp OFFH CIISETP: T4, ¥V EOTOpoH DepHo ] OOJIENIe, BITH Ta, ¥V E0TOpoH NepHo ] MeHEme?
A. Ta, v xoTopod nepron Goxsme; E. Ta, v xoTopofl nepHo] MeHEmE;

B. [Ilppeza coesTpa oT Heproga He :aeucHT; . OopegelsTs He BOSMOEEHO.

22. Ty cBeTa MaJaeT Ha 3EPEAT0 Mo VIToM 35 E ero moBepXHOCTH.
1) Yenry pasges yIoq MesIy NaJaF0mEn B 0T e HHEI Ty M
2y Uerry paseH yIod OTpaseHms ]
A 1)557,2)35%; B.1)1107,2)55; B.1)35,2)557; I.3

LA
[}

.2)3

23, IloEazaTedw NOpeTOMIEHHMA OTHOCHTEIBHO EOSIVXA JI4 EOJEL, 27M233 H CTEET4
COOTESTCTERHHO paeHel 1,.33;2.42; 1.3 B xasoM H3 3THX BelIeCTE IpeTeIbsHER YT0T MOTHOTO
OTpaEEHHA OPH EEXOJE E BOSIYX HMeeT MAECHMATRHOS SHAYEHHe T

A.Broge; B.Bcrerme; B. B amuasze; I, Bo Brex Tpex semecteax.

24.Kaxoe ERID AHEHHE FIMEeT ITPeT EMBHEE YTOT IIOTHOrD OTPAReHHA 410 TVHa CESTA, HVIIETD
HE CpeasIca 0 COJFTHEIM ITOKIZaT &TEM MpeJorIeHHA 1] B Cpeqy C a OCOJETHEIM II0KAZ2 TETeM

HpeTOoMISHIA 127
A, =in o =n1mz; B. zin oo =n2mi; B.zinoo=1/nz; I, =in ow
= 1/n].

25. Jea KoTepeHTHEX HCTOWHHEA KpacHoro ceeta (L=7,3 * 1077u) 81 1 2 oceemasoT s5pan
AC. Uepes Tousy A Ha SEpaHe NPHXOTHT TPETRT (CUHNTAA 0T UeHTPATEHOTO MAECHMYMA CERTIT
(FpacHad) moaoca HETepdep eHITHOHEOR EapTHHEL. PaccunTafiTe pasHOCTE X033 avael 5:B.
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26./Iea xorepeHTHEX HeToMHEEA FeaToro ceeta(h= 3,7 * 107 20) 51 u 52 ocremarot sxpan AC.
E Toury A srpaHa Jyus OprxoAT © pasHocTER Xoga S5:B =283 ¥ 107 m. Karas noxoca
(TeMEa A MM CEETIAT) METEp dep SHITHOHHOHN KaPTHHE MPOX0IHT gepes Toury A7

A

A, Ceetrman;

b. Tenmam;

== ==10 B.OnpezeIurs He BOIMOEHO.

27.¥rox MeE Iy N4 IR0 H OTp AHEHHEDM JVYAMH PABEH 30° Kasmg OVIST YTOT OTPaHeHHA,
SCIIH YIOT NaJeHHA VESTHUNTCAHa 1577
A 15 B.30; B.45; I.o.

28.JIyu cEeTa ANALTION VITOM T3 Ha TPAHMITY PA3IT BOSIVX — SHIK0CTE. OTp aseHHEE B
TP eTOMIRHHE TVYH NepIeHIHEYIAPHE JpyT Apyry. HafinnTe moxaszaTems OpeTolTeHns

FHIEOCTH.

_ 1
A 15 B. —; B. 3 ; T. 2.
A3

29, HafianTe HanOOTBNNE DOPATOE CIEKTPA KpaCHON TEHMH THTHA € ITHHE0H BoaHes 671 @,

ecaH neprod Judparmmonsod pemetss 0,01 aoa.
A 15, BE.Z; B.1; I. 149,

30. Croapro MITPHXOE HA 1 304 TOTEH HMETE THOP AKITHONHAA PeIISTEL, CTH 3eIeHAT THHIA
PTVTH, IIHHA BOJHE EOToOpoR 346 * 108, & CHEETpe NepEOTo MOpAJEa HA0IIaeTCA Mo
yraom 1978 7 sin(19°87)=0,33.

A6 B. 60; B.&03; I. 6045

31.CropocTe pacipocTpaHeHnd cEeTAE JaadgoM copTe cTerna 180000 me'c. Ha moeepxHOCTE
CTEKTA MAg3eT IVYE CEeTA B3 Bo3ayxa nog yraoM 30 . Ompegeamsre yrod NpeToMTe s Tyda.
AL3T B.50; B.2%; T. 46"

. TpebyeTca oCESTHTE ZHO KOTOJLA, HANPAEME HA Hero codHeusmle ayum. Kax mHago
32, Tpeosy 3 K
PaCHOI0EHTE ITOCKOCTE SepEaTa, ecan vy Colmna magaroeT K seMHOH DOEEpXHOCTH 0]
yraom 6077

A 30 Eeepruramw; B.23 keepraranm; B. 73 Eeeprmraam; T. 13 eepremamm.

13.]Ty= cEeTa magaeTHA TPAHMITY PasI&Ta AEVE cpea moa yraom 307 TloxasaTeds npemoiLTermm
nepeci cpegel 2 4. OmpegemnTe NoKasaTeE NP eToMTEHNA ETOPOH CpeJel, eI H3ESCTHO, 9TO0
OTpPaeHHEIH H P eT0MIeHHEE IVYH NepIeHIHEY IAPHEL JpVT K JpVIV.

A 139; E.24; B.2E; I. 1.
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34.Bogoaas onpe eTHT VIO DPeToMTeHNA COTHYHEX Ivuet B Boge. OH 0Ka3aTCA pABHEIM
327 Ha xaxoi EBICOTE HaT ropusoHToM HaxoguTed Coxmne? [ToxasaTens DpeToMTeHIA BOOE
133

A 0% B.327; B.457; T.90%.

35, OnpemenwTe CROpPOCTE CEETA B ESIISCTES, SCAH MIESCTHO, 9TO NPH MepeXofe TIyda H3I
BOSOVXA B BRIISCTEC VTOJ HafdeHns 34, a yroa opexomtenns 307
A 1T7F10% wie; B.4.%*10%w'e; B.185*10%we; T.3%10%wic

36. Jea KoTepeHTHEX TVHA MOHOXPOMATHYECKOTO CEETA Iep SCeFAI0Ted B 0 JHOH TOUES SKpAHa H
ocaadmmoT gpyT Apyra. Hafigure Mernma 18EyE0 AIHEY BOIHEL DOCELITI2eMOT0 CETA, SCIH X
pasHocTE Xo4a paEHa 17 17T

A 3454w, B.17177 amoa; B. 858 rpaa; T, OnmpezeastTe HeBOSMOEHO.

37. B zso npvaa s0MT mecT, BepXEMA Kpaf KOTOpOro HAX0JHICA HA YpOoEHe Boe. Brcota
mecta 1,2 M, 3 27HHA TeHH OT Hero Ha ZHe mpyaga passa 0.8 u. OmpegeanTe yIod DaZeHHA

COTHEUHBX TyueH Ha MOEepXHOCTE Bogsl [IoEasaTens npeqonTena soael 1,33,
A 63 E.34"; B.4%; .42,

38. Il7emry KepOCHHA HA NOESPXHOCTH EOJE OCESITAOT IMYYUEOM NApPATISTBHEDX TyUeH
ECTECTESHHOTO CEETA. B 0TpaEeHHOM CEETE ILTEHED HMeeT PaATyEHYE 0EpacEy. OIHHAKOE] TH
TOIIIHHA LTEHEH 110 ECeH MOBepXHOCTH ]
A, OgnHaroEa; b. He ognHaroea;
B. Oreersaencur ot yraa nagesna; . OTEeT 3aBHCHT OT TOIITHHET ILTHEH.

39, MacamEyee WIeHEY Ha NOBSPXHOCTH B0l 0CESIIAT Daxem cEeToM. B oTpasenHoM cBRTE
ILTEHEA HMEET OEPACEY 0JHOTO HESTA IO ECeH NOEepXHOCTH. OIHHAKCED TH TOTIIIHA [LTSHER?
A, OnmHAKOEA; b. He ogpHeasoEa;
B. OreetsaemcHT 0T yI1a nagesns; ], OTEST SABHCHT OT TOIIIEHE! ILTSHEH.

40. Tudpasponsas pemersa maeeT 30 mrpmxos 23 | v gaeeer. ITog masemg yIooM BHTeH
MAKCHMYM ETOPOT0 MOPATEA cBeTa ¢ Amrueofd soxeer 400 ma?
A arcsn0.02; B. arczin0.04; B. arczsin 0.002; I, arcsin 0,004,

Tema 6. PaccessiHue cBeTa U TEIJIOBOE U3IYyUYEHHUE
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E karoum AHAMIAZ0HES ITHH EQTH HAXOTHTCA EIfI,!II’ﬂu!EE\]fI CIEETP HETYWEHEA.

1. 1040 - 1012
2107 -10%
3109107 m
4. 107 -10F u

JHepIHA NepeHOCIMAT 53 eQHHNITY EP eMeHH Yepes eHEMTY ILTONTaNH 10 HOPMAaIH — 3T0:
1. Il1oTHOCTE SHEpPreTHYECKOTO MOTOKL.
2. HHIeHCHMEHOCTE CEETA.

3. Tlotow ssepnos

OTHOmEHM: CEETOBOID IOTOEA K EBeJRYUHHe TelecHOTO VIA3, B EOTOPOM OH
pPacmpocTpasAeTcd — 3T0;

1. CeeTiMoCTE.

2. MonmHocTs cEeTa.

3. Cmma ceera.

CeEeTOROH IOTOK, HCOVCEASMBIH eXHHMIEH DOBEPXHOCTH HCTOYHHEA @O EBCeM
HAITPa EISHIAM.
1. Aprocte.



2. CEeTHMOCTE.
3. OCEeMISHHOCTE MOEBSPXHOCTH.

5. Boass! HasHE3IOTCA EOTEpeHTHEIME, €CTH BEIIOTHASTCA VCOI0EHE:
1. p1—p2=const.

2 g1

3. p1— o2 #const.

4 opr=ogo.

6. Ycoaoeme MAECHMYMa IPH HETepdep eHIN EOrep SHTHEN BOJH.
1. A=2k=
2 cos(w. —gy) =1
3. A=3k=

4 cos(g, —@y) = =1,

Earmmg 00pasoM ERUHCIASTCE MIMPHHA HETEp dep eHITHOHHOH MoT0Ck ]

1,417

1. Ay =—i——

2. Ax
3. Ax
4. ax =3

g, Vcoaoewme MFEHEYMA 413 TOHEX ILTEHOK E OTP AEeHHOM CEETE.

1. 2byn® —sin®i, = 2k

2 2byn* +sin"i, = 2k=2
3. 2byn® —siniy = 4k}

9. Ompegemzesse pagmycan-ro Koasna HeroTona B oTpaseHHOM CETe (VCTOBHE MEHIMYMA ).
1 r= S8k A

-i

1
.
Il

E
3

10. Ilmomane 30HEL Tperens.

1. 45, =
2. 85, =
3. 45, =

11.Ecam 3akpeITe J0HHOH ILTACTHHEOH ECe YeTHEIS S0HEL TO
1. AMILIHTVI2 EOTHE pe3K0 VOBIELET.
2. AMILTHTYZA BOJHE! PesED BOSPACTALT.
3. AMILTHTYZA BOJHE! SAMeTHEIM 00pasoM He HIMEHASTCA.

12.OrHomenwe yraoeoro paccromEmz 6! Ha sxpase mIM QOTOMLTACTHHEE MeEIY
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CTIEKTP ATEHEIME TFHFAMEL, K HEMeHeSHHH
1. Paspemense pemeTsm.

2. Jlveefinan qJpcOepcHA.

3. Paspemaromas crora pemeTsm.

13 Pazpemaromedl crumofl cOSETPAIBHOTO OPHOOPA HASEIEAKT 0e3pasMepHVED B THUHEY.
1. D=+

[
"
=

2. R
3. R==
4. D=2

14 3aroH oTpameHna
1. ITamarommest Tyw, o TPEEEHEEET M IpPISETHEYIAD —TS3AT B 0JH0H ITOCKOCTHL Y TOT 113 e HEA
PaBeH VLIV OTP AHSHH.
2. La=sLf
3. ¥Vroa magesms paees yITV OTPaHeEHHA.

15. 3aEncrMo cTE MOEASATETA OpaT0MTEHA OT SIHHE] EOIHE — HASEIEI eTCA:

1. ducnepemna.
2. Trrjparapm
3. rmpomsa.

16. Ecast Ivue OpH CEOEM NPOSOIHEHHMH DePeceEaroTcd B OJHOH TOUES, TO TaEHe JTVHH
HASHEATCA:
1. Eorepesmeener
2. T oMoIeHTpHT e CERME.
3. Ciepruecrmm.

—
-1

.Uro cosgaeT nzodpade e HA ceTUaTHe r1asa’
1. EpwCTamHs H CceTYaTEA.

2. HpyCTaTE M BOTAEHCTAT ETATA.

3. HpycTamgHe H CTERTOEHTHOS TEIO0.

12T ae Haxomeres «3pHTeTEREDT TVPITV:

1. B xpycrammee.

2. B momdoumrax.

3. Boamouxax.

4. B CcTeETOBHTHOM TETE.

10, AGeppallFoNHOe MCKAEEEE | EOSHEEA NS IPH O TPAEeHIH BEHe0CeBEIN TOUEE MpeIMeTa.
IloAemAeTcA B pesyIsTATe TOTO, IO VUM TOMOUSHIPHUECKOTO CEETOBOTO IIVYEZ
HCOBTHEINT HEOJHHAKOEOS NMPeTOMTeHNe B PASTHUHEX ILTOCKOCTAX H H300paHeHHe
TOUEH NPeIMeTa MOTVIAeTCA B PANTHYHEX MacTaxs.

1. Ouctopcns.

2. Koma

3. ACTHIMATHIM.

4. Cdepruecran abeppama.

20.Kaxas 20eppaltd EOSHIE ST IPH OCESIIEHNH CHCTEMEl HEMOHOXPOMa THISCERM CERTOM ]
1. HenosoxponaTemecsad a0epparpia



2. XpomaTwueckan adepparmma.

3. Inecropema.

21 IMoxapusaTop, Mp e JCTAETARCUIN c0 0 08 MpHEMY M3 HCTAHICKOTO IINATA, PaspesaHHVE [0

(=]

b

(2]

—

JHATOHATH H CETeSHHVID E3Ha TCEHM D2 IB3aM0M.
1. OOBrEHOBSIEAT IPEDME.

2. Tlprrsma Humoms.

3. HeoOmrHoBeHHas OpmHsMa.

4. Tlpm=ma bproctepa.

Kax PACCHHTIATE YTOO MIOEOPOTA ILTOCKOCTH ITOIAPHIAITHH E KPHCTAIT a7

1. ==
2. g =al
I p=-

JlpeameT pacmododeH MeEIY IepEEIM H ETOPEIM $oEVCOM coDHparOmed THHSEL

Hzo0pamerre noTyaeTCa:

1. IlepeeepHyToe, IeHCTENTAIRHO S, VESTHIEHHOE.
2. IlepepepryToe, MIIMOES, VESTHUSHHEOE.
3. Ipmmoe, JeficTENTEIEHOR, VECIHISHHOE.
4. IlepeeepHyTOS, JLACTENTEABHOE, VMEHEIIEHHOS.
Jlpeguer pacmomoseH 33 BTOpEM doEycoM coOHpamomed aresel. Hzofpamemmes
TOIYUETCA:
1. IMepeeepHyTOe, MEFDMOE, YMEHENISHHOE.
2. Ipmmoe, JeACTENTEIRHOS, VMEHBIISHHOE.
3. IepeeepryTOS, JeHCTENTLIEHOS, VMeHEIISHHOR.
4. IlepesepHyTOR, JACTENTEABHOS, VECIHUCHHOE,

Jlpeamer pacmomomed Me®Iy QOEVCOM H ETOPEIM GOEVCOM PacCeHBAROMISH THHSEL

Hzoopamerme noTyueTes:

[Tpamoe, JefcTENTEIBHOS, VMEHBIISHHOE.
IMpamoe, MEFMMOE, YMEHBITEHHOE.
IMpamoe, MEFMOE, VESTHISHHOS.
IlepeeepryTOE, METDMOE, YMEHEIISHEOE.

bl

.Ha CTAK3H, HATIOTHEHHEIHR ED,]DfI: MDOI0KEeHA CTEEIAHEAA ILTA CTHHE]. ].-.[D,Zl E3FFM YTI0M

JAOEEH MIAJATE HA ILTACTHHEY JIYVY CBETA, UTO0EL OT MOEEPXHOCTH Ppasnenad BOgBL CO
CTEETOM IIPOH0NLTO MOTHOE EHY TP EHHe 2 l:!I'II:FIE.ZE\'I‘_'I']:E'Il‘_'':I Ilorazaters IpeJTonMIeHHA CTERTA
1.5

Vemroema 33039H HeO CYITECTEHRMEL.

1.
2
3

o

3.

- .I[E.l-ﬂ'.[ﬂ.: MNOOEBEIIEHHAA EMOTOIEY, JAET E TOPHE0HTAIRHOM HATIPABTEHHH CHITY CEETA B a0

c5. Karofl ceeToB0H MOTOK HaJ26T HA KAPTHHY ILTomagee 0,5 A, BHCANTYID BePTHEAIBHO
Ha CTEHE E 2 M 0T TaMIIEL, £CTH Ha I OTHEOTINIOEE0H CTeHe HAXONHICE DoTEII0S SEPELT0
Ha pacCTOAHMH J M OT JTAMIIEL?

1. 16,68,

2417
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28,

30.

31

33

3. 834

Pacorommee Me# Iy IIATEM H A3, J1ATs IATEM CESTIRME Eoasmane HetoTomna pasno 9 aoe
Paneryc rpmessaer aeerser /5w Hafiter gamery BoJHEI MOHOXpPOMATHUECEOTOD CEETA,
M3 JAKTET0 HOPMATEHO Ha VeTaHoERy. Hadarogesme OpoB0IHTCA B OTPAEEHHOM CERTE.

1. 6730 A

2. 0673%10%

3. 0435%10%

4. 4330 A

.Hemy pagHa NoCTORHHAA JIN{parETHoHHOH pemIeTEH, €CIH, LA TOTO YTOOB! VEHIETE

EpacHye mEEko (A = 7 x /077 ) B CHRETpe ETOPOTO MOPATEA, SPHTEIBHYID TPVORY
OpHOLTOCE VCTAHOEHTE mod yhaos F07 & ocH moammmaTtopa? Karoe 9HcIo IWITPHXOE
HaHeCeHO Ha J cM ZIHHE! 3TOH pemeTsH . CEeT MagaeT Ha PeleTEy HOPMaIBHO.

1. 357=10%.
2. 357x=107.
3. 428=10°
4. 428=1075.
YE'IEHDEI{E ) HD.‘I}"]EHE’IH FEOQOe1r HH—D'IDHE OCESIITASTCA EE.'IB]H CEETOM, II3JaBITITEL

Hopuaasse. Hafirm: a) pamryc seTseprore comere koasna (A = 4 = J0™ o) n &) pagmye
TpeTeeTo EpacHoTo Eoaema (A7 = 65 = [0 cu). Habmromemwme mpomseogwTca B
TMpoXoAmeM cEeTe. Paguyc EpHENSHE] THHE paBeH J M.

1. 2.8 w0 3.1 aor

2. 372 woa; 2.6 0

3. 13w 2.4 v

Ha gmadpamnay ¢ spyrasmd oTEepcTHeM NagaeT HOPMATEHO NAapaIeIBHEN MyU0E
MOHOXpoMaTHHecEoro ceeta (4 = 6 = /07 ). Ha sxpane nabmogaerca andpasmmonsas
EapTHH. IIpH EaKoM HIH0OIENIeM PACCTOAHIE MeEIy JHadpardod i SEpaHOM E IEHTpPe
Iudp AKITHOHECH KA P THHEE emTe OV IeT Ha0amaaTeca TeMHoe nATHo T JHaMeTp OTERpCTHA
pases J 96 uu.

1. 12m
2. 0.8,
3. 0.6

JIyu ceeTa magaer nog yraom F 07 HA IO CKO T3 paTIe BHYE ILTACTHHEY H EEIXOJHT M2 Hed

NaparTeIsHo NepEoHATATEHOMY Tvey. [lokazaTens nperoiTenns crerta /5. Kaxosa
TOJINTHHA & ILTACTHHEH, 8CTH PACCTOAHMS MeEIy IyHaMH pasHo [ 94 cu?

1. 03

2. 02u

3001w

.Ha miockonaparTeTssEyie IIACTHHEY TOIMHEOH [ c4 aJaeT IV CEeTa o yraos 507

INoEasaTe s OpeTorUTeHA cTerta J, 73 9acTh CBeTa 0TPAEALTCA, 3 HACTh, OpeT0MIAICE,
MpOXOJHT B CTEET0, OTPAMASTCA OT HEDEHeH NOEEPXHOCTH ILTACTHEEE H, P &I0MIAACE
ETOPHYHO, BEEXOJIHT 00paTHo B BOSIVX NapalIelsHO HepBOMY OTPaHeHHOMY JIVEY.
OmpenemnTs paccTomeme [ MeE Iy TVIaMH.

1. 1,38 o

2. 0038 o

3. 038 o
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34 JIyuGemoro cELTA NaaeT HA GOKOEVED IOBLPXHOCTE PABHODe P eEH0H MPITEME] IO TAKMM
VITOM, 9T0 EPACHEH IVY EEXOJHT H3 Hee MepIeHIHEYIAPHO Eo ETopoi rpamn. Hafta
OTETOHEHHE EpAcHOTO M (HOISTOBOTO IVEeH 0T MepEOHAYATEHOTO HATIPAETEHIA, 8CIH
OpeTOMTARIIHA YTOTIpHME pases £ 57, [ToxasaTeas IpeTosTeHNa MATSPHATA TPHIMEL
I EpacHOTO B fHOTeTOE0rD Ty9eH cooTeeTcTRerHD J 57 m J 42

1. 306°m33.4°
2. 3067 w6020
3. 3347 w4570

Bapuant 2.

1. ZHeprma nepesocrnEA gepes TAHEVE ILTOMATEY 33 SQHHHIY Ep eMEHH 10 HOPMATH — 3T0:
1. ITnoTHOCTE SHEpreTHMECKOTD IIOTORD.
2. IloTor 3Heprem.
3. HHIeHCHMEHOCTE CEOTA.

2.
2. ToueuHBIN HCTOWHHE CESTA.
3. Herowen: ceeTa.

3. Beawurea CESTOBOTO MOTOER, NPHXOIANETOCH HA £HEMITY ILTONTA TH MOEEPXHO CTH.
1. Aprocts.
2. CEeTHMOCTE.
3. OceemeHHOCTE IOBEPXHOCTH.

4. CeeToEOH NOTOK, HITYUIEMEH B JMENYHOM TETeCHOM YIS © eQHHNYHOH ILTOMANEH B
J2HHOM HATP AETSHH.
1. Aprocte.
2. CEeTHMOCTE.
3. OcEemeHHOCTE NOESPXEOCTH.

5. Tlpw HaT0ESHE KAKIX CESTOERIX BEOJH HA0TIOA2eTCA ABTeHNe HETp e SHITHE.
1. ToaapHs0EaHHEIX.
2. Crommm
3. Korepesemo:
4. MomsoxponETHESCRT.

6.

A= (2k+1)=.

VeIoEHRe MEHEMYMA IPH HETep hep eHITHN KoTep eHTHELK EOTH.
1.
2.

cos{g. —gy ) = -1
3. cos(g; +@;)=-1.
4 A=(2k-1)=

VYemxoene MAKCINMYMA AT TOHEFX ILTEHOK B 0TPaMeHHOM CEETE.

1. 2byn® =sin" i, = (2k +1)=.

‘n® = sinti, = (2k+ 1)=2
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3. 2byn® +sinfiy = 2k - 1)

2. Ompepememme pagmycan-ro koaena HeroTom B oTpasessoM ceeTe (VOO MAKCHMYMA ).

1. r=
2 r=
3. 1=

0. CoBOEVIIHOCTE ABTSHI HaO/ECTAeMER OpH PaCHpOCTPIHEHIH CEETA B CPEe ¢ PesKIlE
HeOJHOPOTHOCTAME, ¥T0 NPHEQJHT K QTUHOAHNE CESTOEBIMH BEOTHAME MNpeIITCTERHE H
TP OHFEHOESEHMI) CESTA B 00J3CTE Fe0MaTPHISCEOH T

. JRcTopea
2. Tecnepors
3. Oudpasma

10. Pagrrye somer $penens.

1. r=
2. r=
3. r=

11. CoB0RVIHOCTE OOIBIIOTO HHCIA OJHHAKOBEDL, OTCTOAMEX JPVT OT APYVTa Ha OOHO B TOHS
paccTofHHe Oerel HasEE STCA:
JudpasiroHsof pemeTrEoH.

¥raosas ,ZIHEHEP CHIA.
IMeprox pemeTm
Paspemaromas cr1a pemeTsn

1.
2.
3.

13, JeficTEMT eIBHE IV TE PACHPOCTPAHEHHA CELTA CTE IYTE, LA NP OX 0 IeHH KOTOporo
CESTY TpeOVeTCH MEFFMATEHOS EPeMA [0 CPaEHeHMED © JHOEDM JPVIHM MEICTSHHEDM
ITYTEM MEFTY TEMH e TOTRAME.

Iprrnpm Trodiresca.

Tpeenpm $perama

IMpremm $epua.

Tpeempm JTays.

ol

14, 3a50H DpeTOMTEHIA.
1. JIyg magarcupnl oye o TpaE cEEEE B e prIes Iy I TEsaT B O 0 ILT0 CEo CTH. OTHomSEE:
CHEYCA VIIA MAfapiiero TyHa K CHEYCY YIRId IPeloMISEHOn Jydea PassEl 20COMEOTHOMY
TIORASATEO IPETOMCTEERT CperEL
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3. Ormsomesse cHyca VT3 [EEEEIETO TVEd K CHHYCY VITd TPETOMTSHHOTO JTVdad PaAEHED
A0COTFOTEOMY TIDER 3 TEED NPTORTEEEA CPeTEL

15, doprryaa TOHEOH THEHSEL

1

1. =2+==(n-1)(—-

2.

B =
]

B |
|
-

1
[
|
]
|
B

(¥
1
Fa e
1
By | e
|
£}
i
[
.I:'I'
1
5] I e

16. Bemeraria o0paTHad HAMMEHBITEMY VIIOBOMY PACCTOAMMI0 MEFTY JEVMA TOUKAME, IPH
HOTOpPOM OHH £IIe PpaspellaroToA ONTHEe CERM IPHO0P oM HASEEeTCA:
1. Tmawetp ooberTeEa.
2. Paszpemraromiaz crma oprdopa.
3. YraoBoe VESTHUEHHE.
4. CpeTocHn1a 00BEKTHER.
IprcmocofIeHe [Tasa K BIIeHH TP eIMeTOE, PACIoIoHeHHEK HA PasHEIX PACCToRHITR
HASHEACTCH
1. JazeHO0sOpEOCTER.

[y
—

2. Crepeocrormmecsrns sdeeson
3. AFEOMOTAITHEH.
4. BaMz0pVEOCTEED.

12, Bozmrroesste FCEAEEEEE FR00p LSS HAEEISTOL
1. Hurepdepermma
2. Tooapersarmpr
3. Abeppammeft

19 TeomeTprdecsan a0eppalii, BOSHHEAKINAA OpH NpPOXOEISHHH 9epes ONTHUSCEVED
CHCTEMY IIMPOFHX NVYEQE CEETA OT TOYURH NpeiMeTd, HAXoJAmeHcd Ha HEEOTOPOM
PACCTOAHME OT LIABHOH ONIHHecEOH ocH cHcTemel HsoOpameHme TOWEN HMeeT BHY
EEITAHYTOTO H HEpAEHOMEPHO OCESIISHHOTO IATHA.
1. Tueropena
2. Konm
3. ACTHTMATHIM.

20. CeeT, B EOTOPOM HATIPAET SHITA KOS 0AHEH VIIOPAT 0EeHE] KA FIM-THOO 00pason HASEEISTCT

1. Henomaprmoeareens

2. IloaApHsoEaHEED.

3. EctecTEeHHEIN

4. MoHoXpoMaTHEECEIH.

21 BemecTea, IpH NOpOXOEISHHH UYepes KOTOPEE ILTOCKO-TOMAPHIOBAHHOTO CEETA,
Ha0IHg3eTCA EpANEHNE IUIOCKOCTH KOTe02HHA CEETOEOI0 BESKTOPA, HASEEATCA
1. OnTHY9ecKH aETHEHBIMEL
1. AmroTporEEnor

3. (OOTHUECEH MACCHEHBIMEL

22.KaK paccuHTaTE YIogd DOE0poTa IO CKOCTH MOTAPHSAIHH E pacTEope’



bd
LA

b
1

x
1. g==—=
2. @ =cel
3 p==

Jlpeguet pacoomoses MesIy QoKyCoM B coOHp armeH TrEz0i Heobp aserme momymrea:
1. Ipmoe, 7eficTENTEIBHOS, VESTHISHHOE.
2. IlepepepryToe, MIEIMO S, VESIHMUSHEOR.
3. Ipmuoe, MEMOS, VESTHYSHHOS.
4. IMpauoe, MEMMOS, VMeHBIIEHHOS.

Jlpeguer pacmomosmer Mewdy GoEycoM H pacceHearomed memzof. FHsobpamemme

MOIYYETCA:
1. Ipmoe, sMEFMOe, YMeHBIISHHOE.

2. Ipmuoe, MEMMOS, VESTHYSHHOS.

3. IMpmmoe, eACTENTEIBHOS, VMEHBIISHHOE.
4. IlepesepHyTOS, MEFMOE, VMeHBIISHHOS.

Jlpeguer pacmomomed 33 ETopEM GOEVCOM pacceHEar0IIeH THEsEL Hsobpamenme

MOIVYETCA:
1. Ipmoe, MEMMOe, YMeHBIISHHOE.

2. Ipmuoe, JeACTENTEIEHOS, VMEHEIISHHOE.
3. Ipmumoe, MEFMOS, VESTHYSHHOS.

4. IlepesepHyTOS, MEMMO S, VMEHBIISHHOS.

MosoxpoMaTHOeCKEH JVY HDaZaeT HOPMATEHO Ha OOKOEVHD HOEEPXHOCTE IPHSMEL

TP eTOMIARIIHE Yol koTopof pasen 40°. [ToxasaTers OpeTolTemng MATEPHATA IPHIMET
g1a sToro ayvua paeed 1.3, Hafitw oTETOHeHMe Iy4a IO BEIXOJY H: OPHIMEI OT
MEPECHAYAIBHOTO HaD AETEHHA.

1. 28
2. 41
3. 340

MremmeHaz mUeHEa, pacmoJoEeHHAR BePTHEANEHO, oOpasver mnme Hurepdepemmes

Ha 61026 CR B OTPAFEHHOM CESTS Uepes EpacHoe cTerto (L = 6 37 x 107 cu) Pacctommme
MeFIY COCETHMME EpPacHEBIME IIOTO0C3ME IPH 3TOM PAEHO Fuu. 33TeM 3T3 He ILTeHE3
HaOmIroaaeTcAgepes cHHes cTeRTo (L =4 * /(7 cad). HafiTs paccTo SHRE Mes Iy COCeTHIMH
CHEFMH IoT0caMe. CHRTaTe, 9T0 33 EPeMA HIMepeHME fopMa ILTEHEH He HEMeHASTCE B
CEST MajaeT HA ILTeHEY HOPMAIBHO.

1. 3.8 moa
2. 19 e
3. 1.9 moa
4. 38 cu

.Ha juig=misy DJIIPPﬂinI 2 nafgaer HopMATEHO HE.PE.'.[.'IE.EI—IBIE& IIyH0E MOHOXPOMATHHIE CEOTO

cEeTa AaMHEHOA BoaHel A = F890 4. Halre yrasl, 5 HanpasTeHHH EOTOPEX OVIVT
HAOJHIATECA MIEIMYMEL CEETA.
1. ¢ =17%
2. @ =36"
w =62"

3
4. Bce mpemio#eHHBIS OTEETHL
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30.

31.

33.

34

B nexrpe seagpamHoi KOMHATE ILTONIAAER 2 J 3¢ EpenT 1amma. Cunras JAMITY TOWeUHEIM
HCTOYHHEOM CESTA, HAHTH, Ha KAK0H EBICOTE 0T IIOJIA JOJDEHA HAX0JHTECA JaMIIa, ST00E
OCESIISHHOCTE B VIIAX KOMHATE OBLTA HAHOOIBMIH.

1. 23 m
2 5n
E T

YeTaHOBED 1A HAOTHZeHMA Eoxel HEOTOHA B OTPaEeHHOM CEBeTEé OCESIIAETCA
MOHOXPOMATHEECKHM CESTOM ¢ TTHHHOA Boaser 0,6 waow, magarounm HopMaasso. Hafta
TOMIIHEY EOSIVIIHOTO CI0R MedIy JHEI0H H CTERTANHOH ILTACTHHECH B TOM MecTe, THe
HAOTHJ32eTCA YeTEEPTOS TEMHOE KOJELO B OTPaIeHHOM CEETE.

1. 1.2 moa
2. 24=10% ear
3.01,2%10% m

Ha audpasimsoHayio pelleTEY HOPMATIEHO MaJaeT OyHE0oE CEETA 0T PaspATHOH TPV O
Uenry qomsea OEITE pAEHA [0 CTOARE AT THGp AEITHONHOH P eNISTEE, YTO0E E HATIP AETSHEE §
= 4]? coBmazaTH MaKCHMYME] JEVE THEEH 4] = 6563 dul; = 4102 4

1. 3=100n

2. 4x10%

30 3x10%n

JlorasaTeas OpeIoMIeHHA cTeRIa pased J, J2. HaHTH OpeJeasHEle VIAE MTOJHOTO

EHYTpeHHSTO OTPAEeHNA IIA NOESpXHOCTEH pasgena: 1) crexmo — Bosgyx, 1) eoga —
BO3AYE; 3) CcTERT0 — BOJA.

1. 41;49;61.
2.0 24;33; 41
3. 40;33; 71

JIy= cEeTa ERIXODHT Hs CEHMIHIAPA B B0STVE. [IpeaedsHeld VIO DOJIHOTO BHY TP EHEETO
OTpAMEHHA q1A 3Toro ayaa 429237 Uenry pasHa cEOpOCTE pACOpoCTpaHeHHA CESTA B
cErmmEgape’

1. 4.4=10% w'g.

2. 2.2=10% we

3. 2.2%10% wic

Hz geyx cTexosn ¢ morasaTemrsus npexomtenna [, ®w 7 cuelaHsl gee oJHHAKOEELS
JEOAEOBEIMYETEIE mresel. 1) Hafite otHomersme mx doryerem paccrosmem. 2) Kaxoe
ZJefCTEHE EA3%027 M3 3THX THHS IpOHIEeTeT HA TV, NapaTIe BHEE ONTHIECKOH 0CH, eCIn
TOTPY2IHTE THHZE] E OpOpAUHYE BHIEOCTE C I0KA3aTeaeM IpeaToTeHnd [, 67

1. 0.7.

2. 14,

3. 2.8

4.3 TIpomexxyTouHas aTTecTalus 10 AUCIUILTNHE IPOBOAUTCS B OopME IK3aMeHa

Tunosbie Bonpockl 3xk3ameHna (I1K-1)

TwumoBele BOITPOCHI 3K3aMCHaA

1. McTopus pa3BUTHsI YUEHHUS O CBETE.

2. DneKkTpoMarHuTHasi mpupojia ceeta. YpaBHeHuss Makceiia. BomHoOBoe ypaBHEHUE. DIIEKTPOMArHUTHBIE

BOJIHBI.
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3. ®oroMerpuueckue BennuuHbl. Cuna ceera. OCBeIeHHOCTh. pkocTh. CBETUMOCTS.
4. O6mue ceaenust 06 nureppepeHnu BoiaH. Cyneprno3uius IBYX 3JIEKTPOMArHUTHBIX BOJI C OIMHAKOBBIM
HaIpaBJIeHUEM 3JIEKTPUYECKUX BEKTOPOB: HEKOTEPEHTHBIX U KOorepeHTHBIX. OO01Ire ycioBus 00pa3oBaHUs
UHTEP(PEPEHIIMOHHBIX MAKCUMYMOB U MUHUMYMOB. 3aBUCUMOCTb aMILTUTY/Ibl U SHEPTUH PE3YIbTUPYIOLIEH
BOJIHBI OT Pa3HOCTH (a3 ABYX KOT€pPEHTHBIX BOJIH.
5. JlJabopatopHbie MeToIbl HaOMoAeHUsT nHTepdepeHiuu ceera. OnbiTel FOHTa. 3epkana Openens.
bunpuszma ®@penens. [IpocTpaHcTBEHHAsI M1 BpEMEHHAsE KOTEPEHTHOCTb.
6. UnTepdepenius cBeta B TOHKUX IJICHKaX B OTPAKEHHOM U MTPOXOJISIIEM CBETE.
7. ITomocel paBHOTO HAKJIOHA U TTOJIOCHI PABHOM TOJILIMHBI.
8. Konbia Herotona. MuoronydeBast uatepdepenius. [Ipumenenne narepdepeHIiny B HayKe U TEXHUKE.
9. IlonsiTie o qudpakunu ceera. BoaHoBoI napameTp U ycioBust HabmoneHus qudpakuuu. [TpuHoun
I'oiirenca ®penens. Meron 30H OpeHens U NPAMOIMHERHOCTL PACIPOCTPaHEHUs cBeTa. BekTopHble
JUarpaMMbl.
10. Iudpakuus OpeHens Ha KPYIIIOM OTBEPCTUH U JIMCKE.

Tunosble 3aganusa s 3k3amena (IIK-1)
Tunosele 3anaun 1)1 SK3aMeEHa
1. Ha nudpakimonnyto pemeTky HopMaabHO MaJaeT MyvdoK CBETa OT paspsaHoil Tpyoku. KakoBa nomkHa
OBITH MOCTOSTHHAS AU(PPAKIIMOHHOMN PEIIeTKH, YTOOBI B HATIPABJICHUH
¢ =41° coBnananu MakCUMyMbl TuHU 656,3 HM 1 410,2 HM?
2. KakoBa /10/1kHa OBITH MOCTOSIHHASL PEIIETKH, YTOOBI B TIEPBOM HOPsIIKE ObUIT pa3pelieH 1y0neT HaTpus
5890 A 1 5896 A? [upuna pemerku 2,5 m.
3. YrnoBas aucniepcust AupakIMOHHON PEIIeTKU IS JUTMHBI BOJIIHBI 668 HM B CIIEKTpE MEPBOTO MOPsAKa
cocrasister 2,02-105 pag/m. Haiitu nepuoa mudpakiinOHHOM PEIIeTKH.
4. Ilokazaresnp nmpenomiieHus crekna 1,52. HaliTu npeaenpHplil yroi NOJIHOIO BHYTPEHHETO OTPAKEHUS IS
MMOBEPXHOCTH pazjiena: a) CTEKJIO — BO3AyX; 0) Boa — BO3/yX; B) CTEKJIO — BOJIA.
5. Ilpenommsitonuii yron paBHOOeApeHHOM npu3Mbl paBeH 10°. MoHOXpOMaTHYeCKuil Tyd najaer Ha
60koBy10 rpanb noj yriom 10°. IToka3zarens nmpeaoMiIeHUs] MaTepralia IPU3MBbI JJISl 3TOTO JIyda COCTABIISAET
1,6. Haiitu yron OTKJIOHEHUS JIyda OT IEPBOHAYAJIEHOTO HAIIPABIICHUS.
6. B nieHTpe Kpymioro crosia AuaMeTpom 1,5 M CTOUT HACTOJIbHAS JIaMIIa U3 OJHOM AIIEKTPUUYECKOU
JIaMIOYKH, pacoIOKeHHOM Ha BbicoTe 40 CM OT MOBEPXHOCTH cToJa. Has ieHTpoM cTona Ha BBICOTE 2 M
OT €ro MOBEPXHOCTH BUCHT JIIOCTPA U3 YETHIPEX TaKUX JKe JIaMIouek. B kakoM ciyyae nmomyuurcst 0Oblas
OCBEILIEHHOCTh Ha Kparo cToja (1 BO CKOJIBKO pa3): KOrja rOpuT JiaMIla WK KOTJla TOPUT JitrocTpa’?
7. B ombiTe ¢ 3epkanamu OpeHeNs pacCTOSHUE MEXKTy MHUMBIMU U300paKeHUSIMH HCTOYHMKA cBeTa (0,5
MM, paccTosiHue 110 3kpaHa 0,5 M. B 3eneHOoM cBeTe MOMydnanucy HHTEPGEPEHITMOHHBIC TTOJIOCHI,
PacIOJIOKEHHBIE HA PACCTOSTHUN 5 MM JIpYT OT Jipyra. HaliTu 1JinHy BOJIHBI 3€JIEHOTO CBETA.
8. Ha MbIIbHYIO TIICHKY aaeT Oelblii CBET MoJ YIIIoM 45° K MOBEpXHOCTH IUIeHKH. [Ipu kakoit
HaMMEHBIICH TONIIMHE TUIEHKU OTPAaXKCHHBIE JTy4H OyayT OKpaIleHBI B JKEJITHIN 1[BET (1arHa BoIHBI 600
HM)? Iloka3arens npenomiieHus MbUIbHOM Boabl 1,33.
9. YcranoBka i1 nmoiaydeHus koser, HploToHa ocBeaeTrcsi CBETOM OT PTYTHOM AYyTH, MAIAI0UIUM I10
HOpMaJIH K MOBEPXHOCTH MIacTUHKU. Halmonenue BeaeTcs B mpoxoasiieM cBete. Kakoe nmo nmopsaky
CBETJIOE KOJIBII0, COOTBETCTBYIOIIEE TUHUM 579,]1 HM, COBIAAaeT CO CAEAYIOIMUM CBETIIBIM KOJIBIIOM,
COOTBETCTBYIOIIUM JTUHUU 577 HM?
10. Haittu paguycel nepBbIX msTH 30H DpeHenisi, €CiIu pacCTOSIHUE OT UICTOYHUKA CBETA 10 BOJTHOBOM
MOBEPXHOCTH PaBHO | M, paccTOSIHME OT BOJIHOBOM MOBEPXHOCTH IO TOYKU HAOIIOIEHUSI COCTABISAET 1 M.
Jnnnaa BoaHbl cBeTta — 500 HM.

4.4. llIkana oueHMBaHUS TPOMEKYTOUHOM aTTECTALMKI

JleckpunTopsl (YpOBHH) — OCHOBHBIC TIPU3HAKH OCBOCHHUS (ITOKA3aTeIn

Orenka Kommerenuun
JIOCTYDKEHUS Pe3ybTaTa)




TIK-1 JleMOHCTpHUpYEeT BBICOKUI ypOBEHb 3HAaHUI OCHOBHBIX (PH3HMUECKUX
BEJIMYMH M KOHCTaHT. CBOOOJHO BIAJIE€T OCHOBAMHU aJITOPHTMOB
pCLICHUS] TEOPETUYECKUX M OKCIICPUMEHTANBHBIX 3amad. OTBer
MOCTPOCH JIOTHYHO, MaTepHajl W3JIaraerTcs YeTKO, SCHO, XOPOIIUM
SI3BIKOM, apTyMEHTHPOBAHO.

«OTIIMYHOY
(85 - 100 6anoB)

IK-1 JleMOHCTpUpYEeT  JOCTaTOYHBI  ypOBEHb  3HAHUH  OCHOBHBIX
¢bu3MueCKUX BEIMYMH M KOHCTaHT. CBOOOIHO BiIaJeeT OCHOBaMHU

«XOpOLIO» aJIFOPUTMOB PELIEHUS TEOPETUUECKUX U SKCIEPUMEHTAIbHbIX 3a/1au.
(70 - 84 Gamnnos) B ornenpHBIX IpHMeEpax MOMKET BBIIEIUTh MEXKIUCLMUILUIMHAPHBIE
cBsi3u  OTBET MOCTPOEH JIOTMYHO, MaTepuall U3JIaraeTcsi XOpOLINM
SI3BIKOM.

IK-1 JIeMOHCTpUpPYET  HEBBICOKMH  ypOBEHb  3HAHUW  OCHOBHBIX
¢u3nvecknx BeNWYMH W KOHCTaHT. C  Tpyaom PUMEHSTh
«YIOBJICTBOPUTEIIHHO ¢u3nvecKkre OCHOBBI JTaHHOM JWCUWIUIMHBI Ha  IMPaKTHKE.

(50 - 69 6amnos) HeyBepenHo omnpenenser MeXIUCIHUILIMHAPHBIC CBsi3u OTBET HE
BCEI/Ia JIOTUYHO BBICTPOCH, Marepuas u3jaraercs 0e3 IMpUMEHECHUs
HAay4YHOW TEPMHUHOJIOTHUH.

TIK-1 JleMoHCTpHUpyeT cialblii YpOBEHb 3HAHHH OCHOBHBIX (H3MUECKHUX
BEJIMYMH M KOHCTAaHT. He BiajgeeT OCHOBaMH aNrOpUTMOB PELICHUS
TEOPETUUECKUX M IKCIIEPUMEHTAIBHBIX 331a4. He MoeT BBIACTHTH
MEKIUCHUIUIMHAPHBIE ~ CBA3M.  HeyBepeHHO W JIOTHYECKH
HETIOCIIeIOBAaTEIbHO U3JIaraeT MaTepHall.

«HEYIOBICTBOPUTEIHLHOY
(menee 50 6amioB)

5. Metoanueckue yKkazaHus JJisi 00y4al0UUXCsl 10 OCBOCHHMIO IMCHUILIMHBI (MOXYJIA)

5.1 Meroauueckue yKa3aHus IO OpraHU3aIUN CaMOCTOSITEIbHOI paboThl 00yUYaromuXCs:

[Ipuctynas K W3y4eHHUIO TUCIUIUIMHBI, B MEPBYIO oudepe/lb OOydaromuMcsi HEOOXOAMMO O3HAKOMUTHCS
comepkanremM padouei mporpammbl aucturumabl (PIT[]), koTopas ompenensieT comaepskaHue, oObem, a
TaK)Ke MOPSAIOK U3YUEHHsI U MTPEToAaBaHus yueOHOM TUCIUILIMHEIL, €€ pa3/iena, YacTu.

Jlnist caMOCTOSTENbHON pabOThl BAKHOE 3HaUE€HUE UMEIOT paszieibl «O0beM U copepikaHue TUCIUILTHHBDY,
«Y4eOHO-MeToauueckoe U HH(popMaIMoHHOE 00ecTedeHne TUCIUILTMHBD U «MarepruanbHO-TEXHUIECKOe
obecriedeHre TUCIUILINHEI, IPOrpaMMHOE obecrieueHue, mpodeccHoHaIbHbIe 0a3bl TaHHBIX U
MH(POPMALMOHHBIE CIIPABOYHBIC CUCTEMBI.

B pasgene «O0beM U conep)kaHWe IUCIMIUIMHBD) YKa3bIBaIOTCS BCE pasfeNibl M TEMbl H3y4aeMoil
JTMCLUIUIMHBIL, @ TAKXKEe BUJBI 3aHATHH U TNIAHUPYEMBbI 00bEM B aKaJeMHUYECKUX Yacax.

B pasgene «YuebHO-MeTommyeckoe W HMH(OpMAIMOHHOE oOecreueHre AUCHUIUIMHBDY —yKa3aHa
pEKOMEHIyeMasi OCHOBHAs M IOTIOTHUTEIbHAS JTUTEPATYPA.

B pasgene «MarepuaabHO-TEXHUYECKOE OOECIeYeHHe IUCLUUIUIMHBL, MPOrpaMMHOE OOecCIeyYeHuUE,
npodeccruoHabHble 0a3bl JaHHBIX U MH()OPMAIMOHHBIE CIPABOYHBIC CHUCTEMBD» COAEPKUTCS MEpedyeHb
npodeccuoHaNbHBIX 0a3 JaHHBIX U HHPOPMAIMOHHBIX CIIPABOYHBIX CHCTEM, HEOOXOIUMBIX JJISi OCBOCHHUS
JTUCUUTUIAHBL.

5.2 Pexomennanuu o0y4aromumcs 1o padbore ¢ TEOPETHUECKUMHU MaTepHallaMu 110 TUCIUILIIMHE

[Ipu uzyyennu u npopabOTKe TEOPETUUECKOr0 MaTepHana HeoOX0AUMO:

- IPOCMOTPETH €IlIe pa3 npe3eHTaluo Jeknuu B cucteMe MOODLe, noBTOpUTh 3aKOHCIIEKTUPOBaHHBIN Ha
JCKIIMOHHOM 3aHATHM Marepuajg M JOMOJHHUTh €ro € Yy4YeTOM PEKOMEHJOBAHHOW JIOMOJIHUTEIbHOM
JUTEPATYPHI;

- IPYU CAMOCTOATEIHLHOM U3YYEHHU TE€OPETUYECKOU TEMBI CAENaTh KOHCIEKT, UCIOb3Yysl PEKOMEHI0BaHHbIE
B PII/] ucrounuku, npodeccruoHaibHble 0a3bl JaHHBIX U HHPOPMAIIMOHHBIE CIIPABOYHbBIE CUCTEMBI:

- OTBETUTDH Ha BOIIPOCHI JIsl CAMOCTOATEIILHON pabOThI, TTO TeMe MpeacTaBieHHbIe B myHKTe 3.2 PIT/I.

- TP MOATOTOBKE K TEKYIIEMY KOHTPOJIIO HCIIOIb30BaTh MaTepralibl (hoHIa oreHouHbIX cpencts (POC).
5.3 Pexomenmanuu mo paboTe ¢ Hay9HOU U y4eOHOM JIUTepaTypoit
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PabGota ¢ OCHOBHOM M JONOJHUTENBHOM JHMTEPaTYpOl SBISETCS IIaBHOM (OpMOI caMOCTOATENbHOM
paboThl M HEoOXOoOMMa MPH MOATOTOBKE K YCTHOMY ONpPOCY Ha CEMUHApPCKUX 3aHATHAX, K Jebartam,
TECTHUPOBAHHUIO, 3Kk3aMeHy. OHa BKIIOYaeT MpopabOTKy JIEKIMOHHOTO MaTephalia M PEeKOMEHIOBAHHBIX
HCTOYHUKOB U JINTEPATYpPBI I10 TEMATUKE JICKLIUN.

KoHCHeKT JIeKInu JOIKEeH coliepKaTh peepaTUBHYIO 3alIUCh OCHOBHBIX BOIPOCOB JICKIIUH, B TOM YHUCIIE C
ornopoii Ha pa3MmeleHHsle B cucteme MOODLe mpe3eHTany, OCHOBHBIX MCTOYHUKOB M JIMTEPATYphl IO
TeMaM, BBIBOJBI MO KaXKAOMY Bompocy. KOHCIeKT MOXKeT OBITh BBITIONHEH B paMKax paclieuyaTKH BbIIa4uH
NPe3eHTAlUi JIGKIUH WM B OTACNIBHOW TeTpaau mo mpeaMery. OH JODKEH OBITh aKKypaTHBIM, XOPOIIO
YUTAaEMBbIM, HE COAEPIKAaTh HE OTHOCALIYIOCS K TeMe UH(POPMAITUIO HITH PUCYHKH.

KoHcnieKThl HayyHOW JMUTEparypbl MPU CaMOCTOSATENBHOM IOATOTOBKE K 3aHATHUAM JOJDKHBI CONEPIKaTh
OTBETHl HA KaX/bli TOCTAaBICHHBIH B TEME BONPOC, MMETh CCHUIKY Ha HCTOYHHK WH(POpPMALUU C
00s13aTeNbHBIM YKa3aHUEM aBTOpA, HAa3BaHMS W TOJA HW3AAHUS HUCIOJIb3YeMOH HaydyHOW JHMTEpaTyphl.
KoHcniekT MoXeT ObITh ONOpPHBIM (COAEpXkAaTh JUIIb OCHOBHBIC KIIIOUYEBBIC MO3MIMH), HO TPH 3TOM
MO3BOJISIIOIMM  JIaTh TIOJIHBIA OTBET IO BOINPOCY, MOXET OBITh NOAPOOHBIM. OO0beM KOHCHEKTa
OIIPENIETSAETCS CAMUM CTYIACHTOM.

B nporecce paboThl ¢ OCHOBHOM U JOTIOTHUTEIIBHON JTUTEPATYPOI CTYICHT MOXKET:

- JCJIaTb 3alluCu IO XO4Yy UYTCHUA B BHUAC MPOCTOr0 WJIMW PAa3BCPHYTOIrO IJIaHA (COB,Z[aBaTI: MEpCUCHb
OCHOBHBLIX BOITPOCOB, PACCMOTPCHHLBIX B I/ICTOLIHI/IKG);

- COCTaBJATH Te3HUCHl (LMTHpOBaHHE HauOoJee BAKHBIX MECT CTaTbU MJIM MOHOTpaduu, KOpPOTKOE
U3JI0KEHUE OCHOBHBIX MBICJIEH aBTOpA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 00001eHe OCHOBHBIX BOIIPOCOB PadOTHI);
- CO3/1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).
5.4. PexoMeHalMy 10 OATOTOBKE K OTAEIBHBIM 3a/IaHUSM TEKYIETO KOHTPOJIS

CobecenoBanue MpennojaraeT OpraHu3aluio Oecelpl MpernoAaBareist cO CTyAEHTaMH 10 BOIpOCam
MPAKTHYECKOTO 3aHATUS C LIEJbl0 Oojiee OOCTOATEIHHOTO BBISBICHHUS UX 3HAHUN MO OINpeneIeHHOMY
pasgeny, TeMme, mpobieme U T.I. Bce wieHbl Ipynmbl MOTYT Y4acTBOBaTh B OOCYXKIEHUU, J00aBIATH
nH(pOpMaIUIO, TUCKYTUPOBATh, 3a/1aBaTh BOIIPOCHI U T.1I.

YCTHBIE OMpOC MOXKET TPUMEHATHCS B pas3audHbIX (Qopmax: (PpoHTAIbHBIN, WHIWBUIYAIBHBIN,
KOMOMHUPOBaHHBIA. OCHOBHBIE KaU€CTBA YCTHOTO OTBETA MOJIJIEIKAIIETO OL[CHKE:

- IPaBUJIBHOCTB OTBETA IO CONEPIKAHHUIO;

- IOJTHOTA U TIIyOnHa OTBETA;

- CO3HATEIIBHOCTh OTBETA;

- JIOTMIKA U3JI0KEHUsI MaTepuaa;

- PallMOHAIILHOCTD MCIIOJIb30BAHHBIX IIPUEMOB U CIIOCOOOB PELIEHHs OCTABICHHON yueOHOIl 3a1auy;

- CBOEBPEMEHHOCTh M 3((EKTUBHOCTH MCIIOIB30BAHUS HATNISIHBIX MOCOOMH M TEXHUYECKUX CPEICTB IPH
OTBETE;

- HCIIOJIb30BaHUE JOIIOJHUTEIBHOIO MaTepHUaa;

- PallMOHAJILHOCTb UCIIOJIBb30BaHUS BPEMEHH, OTBEJICHHOIO Ha 3a/laHNE.

YCTHBIM OIIPOC MOXKET CONPOBOXKAATHCS IMPE3ECHTALUEH, KOTOpas IMOATOTaBIMBAECTCA IO OAHOMY U3
BOIIPOCOB MPAKTHUYECKOTO 3aHATUS. [IpH BRICTYIUIEHHH ¢ Mpe3eHTanueld HeoOXoauMo oOpamarb BHUIMaHUE
HAa TaKM€ MOMEHTBHI KaK:

- colep)KaHUE MPE3CHTAllUN: AKTYaJIbHOCTh TEMBI, MOJHOTA €€ PACKPBITHS, CMBICIOBOE COACpIKaHUE,
COOTBETCTBHE 3asBICHHOW TEMBI COJIEPIKAHHUIO, COOTBETCTBHE METOAMYECKUM TPEOOBaHUSIM (IIETTH. CCBHUTKH
Ha PECypChl. COOTBETCTBHUE CONEPXKAHHS M JUTEPATYphl), MPAKTHUECKasT HANPaBICHHOCTh, COOTBETCTBHE
CoZIepKaHus 3asiBICHHON (opMe, aJeKBaTHOCTh UCIIOJIb30BaHHS TEXHHUECKUX CPEICTB yUEOHBIM 3aqadam,
MOCIIEIOBATEIIEHOCTD U JIOTHYHOCTh MPE3CHTYEMOTO Marepuara,

- odopMiieHHE Mpe3eHTAlMU: 00bheM (OMTHUMaTbHOE KOJWYECTBO), AW3alH (YUTAEMOCTh, HAJIUYHE U
COOTBETCTBHE TpapUKd W aHUMAIMH, 3BYKOBOE OQOpMIICHHE, CTPYKTYpHpPOBaHUE WH(POPMAIUH,
COOTBETCTBHE 3asBJICHHBIM TpPEOOBAaHUSIM), OPHUTHHAIBHOCTH OQGOPMIICHHS, ACTETHKA, HCIIOJIIb30BaHHE
BO3MO)KHOCTH ITPOTPAMMHO# CpeJIbl, COOTBETCTBHE CTaHIapTaM 0(hOpMIICHUS;

- JUYHOCTHBIC Ka4€CTBa: OPaATOPCKUC CIIOCOOHOCTH. CO6J'IIOI[€HI/IC periiaME€HTa, SMOIMOHAJIBHOCTh, YMCHHUC
OTBETUTH HAa BOIIPOCHI, CHCTCMAaTU3NPOBAHHLIC, FJ'I}’60KI/I6 1 IIOJIHBIC 3HAHUA 110 BCEM pasgcjiaM IIporpaMMBbl:
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- CoJepXaHWE BBICTYIUICHHUS: JIOTUYHOCTh W3JIOKCHHUS Marepualia, PacKpbITUE TEMBI, JOCTYIHOCTh
u3noxkeHus, dPpdexTuBHOCT npuMeHeHust cpeactB WKT, cmocoObl ©u  yClIOBHS — JTOCTHIKCHHUS
PE3yABTaTUBHOCTH M IPGEKTUBHOCTH IJIsS BBIOTHEHUS 3a/ad cBOed MpodeccHoHaTbHOW WU y4eOHOU
JEeSATeNbHOCTH, JOKAa3aTeIbHOCTh MPUHUMAEMBIX PEIICHUHN, YMEHHE apryMEHTHPOBATh CBOM 3aKIIIOYCHUS,
BBIBOJIBI.

6. YueOHO-MeTONM4YecKoe M HHPOPMALMOHHOE o0ecieyeHre JUCHMIITTHHbI

6.1 OcHoBHas UTEpaTYypa:

1. CuByxun JI. B. O0mmii kypc ¢pusuku : yaebHOe mocobwue. - 4-¢ u3l., crepeort.. - Mocksa: dumamiur,
2005. - 560 c. - Texkcr : snekrponsbiii / OBC «YHuBepcurerckas O6ubnmuoreka onnaiin» [caiit]. - URL:
http://biblioclub.ru/index.php?page=book&id=82978

2. Uponos U.E. 3agaun no obmeit pusuke : [yueOHnoe mocobue]. - 15-e usn., crep.. - Cankr-IlerepOypr,
Mocksa, Kpacuonap: Jlans, 2018. - 416 c.

6.2 JlononHUTENbHAS JIUTEPATYpA!
1. JJanacoepr I'.C. Ontuka : yueb. mocobwue. - 5-¢ uzj., nepepad. u jgor.. - M.: Hayka, 1976. - 926 c.
2. bopu M., Bonsdp D. OcHoBel ontuku. - Uzn. 2-e, ucnp.. - Mocksa: Hayka, 1973. - 720 c. - Tekcr :

sanektpoHubii  /  OBC  «YHuBepcuterckas ~— Oubnuoreka  onmaiim»  [caiit]. -  URL:
http://biblioclub.ru/index.php?page=book&id=477404

6.3 Meroaudeckue pa3paboTKu:

1. Koran, JI. TI., Komapog, O. II., Konmakos, A. b., Jlanun, B. I, MakoBkun, I. A., lIten6epr, B. b.
Jlabopatopubie padotsl 1o ¢usuke. Beimyck 3. Konebanus u ontrka : COOPHUK METOIUYCCKUX yKa3aHUI
JUTS BBITIOJTHEHUS Ta0OpaTOpHBIX paboT 1o ¢usuke. - Bech cpok oxpaHbl aBTOPCKOTO TpaBa; JlabopaTopHbie
pabotel mo ¢usuke. Brimyck 3. Konebanmmss m onrtuka. - Hwxauii Hosropom: Huxkeropoackuit
TOCYIapCTBEHHBIA apXUTEKTypHO-CTpouTelbHbi yHuUBepcutTeT, ObC ACB, 2014. - 99 c. - Tekcr
anekTpoHHbi // [IPR BOOKS [caiit]. - URL: http://www.iprbookshop.ru/30810.html

6.4 VHbIe NCTOUHMKMU:

1. EnnHoe okHO nocTymna K oOpa3oBaTelbHBIM HHTEpHET-pecypcam DenepanpHoro moprana «Poccutickoe
oOpa3zoBanue» - http://window.edu.ru/catalog/?p rubr=2.1.21%2F

2. YHuBepcHuTeTCKas OMOIMOTEeKa OHJIAMH: ANIEKTPOHHO-OMOIoTeYHas cucteMa - http://www.biblioclub.ru
3. Koncymbrant crymeHTa. ['ymMaHuTapHble  HayKd:  OJIEKTPOHHO-OMONMMOTEYHass  cucremMa -
http://www.studentlibrary.ru

4. Poccuiickast HalmoHaMbHas Onbamoreka - http://www.nlr.ru/

5. Hayunast snektponHast 6nbnuoreka Poccuiickoil akajeMun ecTecTBO3HaHUS - Www.monographies.ru

7. MaTepuaibHO-TeXHHYECKOe o0ecnedeHue M CHUIIMHBI, IPOrPpaMMHOe odecreveHne,
npodeccuoHaIbHbIE 0a3bI JAHHBIX U HHPOPMAIIMOHHBIE CTIPABOYHbIE CHCTEMbI

I[JIH MMPOBCACHUA 3aHATUN 11O JUCHUITIINHE HGOGXO,Z[I/IMO CJICAyromee MarcpruaJIbHO-TCXHUYCCKOC
OGCCHC‘-IGHI/ICZ yqe6HHe AyaIuTOpruu JId TIPOBCACHUA 3aHATUN JICKIUOHHOI'O M CCMHUHAPCKOT0 THIIA,
IPYIIIOBbIX M WHIUBHUIYaJIbHBIX KOHCYJIBTALMM, TEKYyLIErO KOHTPOJIA M IPOMEXKYTOYHOM arrecTalud,
IIOMCIICHUSA OJIs1 CaMOCTOSITEIILHOU pa6OTI:I.

VY4eOHble ayTUTOPUN U MIOMELICHHUS ISl CAMOCTOSTEIbHON pabOThl YKOMIUIEKTOBAHBI CHICIIMATIM3UPOBAHHOM
MeOeNbI0 U TEXHUYECKUMHU CPEACTBAMH 00yUeHHUsI, CITy>KalllMMU JJIsl TIPeACTaBIeHus yueOHo nHpopManuu
OO0JIBIIION ayTUTOPHH.

[TomereHus: A1 CaMOCTOSITEIbHON PabOThl YKOMITJIEKTOBAHBI KOMIIBIOTEPHOW TEXHUKOM C BO3MOXKHOCTBIO
MOAKITFOYEHHUS K ceTn "UnTepuer” u obecrieueHnEeM JloCcTyna B AIEKTPOHHYIO
nH(pOPMAITMOHHO-00pa30BaTEIBHYIO CPENy YHUBEPCUTETA.

Jlnst mpoBeieHusl 3aHATHI JICKIIMOHHOTO THIIA UCTIONB3YIOTCS HA0OPBI IEMOHCTPAILIMOHHOTO 000PYI0BaHUS,
00eCIeunBarIe TEeMAaTHIECKUE WILTIOCTPAUU (TIPOEKTOP, HOYTOYK, SKpaH/ MHTEPAKTUBHAS TOCKA).



JIumeH3noHHOE MPOrpaMMHOE 00eCIIeUCHHUE:!

Kaspersky Endpoint Security mans OusHeca - Cranmaptasiii Russian Edition. 1500-2499 Node 1 year
Educational Renewal Licence

Omnepanuonnas cucrema Microsoft Windows 10
Adobe Reader XI - Russian

7-Zip 9.20

Microsoft Office [Ipodeccuonansusiii moc 2007

[Tpodeccuonanpubie 6a3bl JaHHBIX U MH(POPMAITMOHHBIC CITIPABOYHBIE CUCTEMBI:
1. Hayunas snekrponnas 6ubianoreka eLIBRARY.ru. — URL: https://elibrary.ru
2. Dnexrponnas oubmmoteka TI'Y. — URL: https://elibrary.tsutmb.ru/

3. DIEKTPOHHBII Karajor DyHIaMEeHTaIbHON OnOIMOTEeKH TI'V. - URL:
http://biblio.tsutmb.ru/elektronnyij-katalog

4. Poccuiickas rocynapctBenHas Oubnaunoreka. — URL: https://www.rsl.ru
5. Poccuiickas HarmoHanpHas 6nbamoreka. — URL: http://nlr.ru
6. ®enepanbusiii nopran «Poccuiickoe odpazoBanuey». — URL: https://www.edu.ru

7. Hayunas osnektpoHHas OubOnmoreka Poccuiickoit akamemun — ecrectBozHanuia. —  URL:
https://www.monographies.ru

8. [Ipesunentckas 6undamoreka mmenu b.H. Enprimaa. — URL: https://www.prlib.ru
9. OnekrponHas 6ubnmoreka PODU. — URL: https://www.rtbr.ru/rffi/ru/library

JJIeKTPOHHasi HH(POPMALIMOHHO-00pa30BaTe/IbHAsA Cpeaa
https://auth.tsutmb.ru/authorize?response type=code&client id=moodle&state=xyz

B3aumoneiicTBue mpenopaBaTenss M CTy[JEHTa B Ipolecce OOy4eHHUs OCYLIECTBISETCS MOCPEICTBOM
MYJIBTUMEUMHBIX, THIIEPTEKCTOBBIX, CETEBBIX, TEICKOMMYHHUKAIIMOHHBIX TEXHOJOTHUH, HUCHOJIb3YEMBIX B
ANIEKTPOHHOH MH(OPMAIIMOHHO-00pa30BATEILHON CPEie YHUBEPCUTETA.
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