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DoHJ] OLIEHOYHBIX CPECTB MO AUCHUIIINHE «ONTHKa)
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MUMHOBPHAYKH POCCUUN
DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB MO AUCHUIIINHE «ONTHKa)
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 3

IlepBelii 3x3eMILLIP

KOITS Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenue nonrotosku: 24.03.03 bamnucTrka u ruipoa’spoanHaMHUKa
HamnpasnenHocth (mpoduis): bammmctika u ruapoaspoarnHaMuKa
Jucuunnuna: OnTrka

Cemectp: 4

CDopMa HpOMC}KYTO‘{HOﬁ arrccraliium:. 5K3aMCH

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

W3ydenne aucumiuinabl «ONTHKA)» HANPaBICHO Ha (GOpMHUpPOBAHUE KOMIICTCHIIUN, TIPH-
BEJICHHBIX B CIEAYIOLICH Ta0nuIile:

Ko xomre-

TEHIIUU Conepxanue KoMIieTeH- | MHAuKaTopsl JocTkenus | [lepedeHs IaHUPyeMBbIX
COTJIACHO it cornacao ®I'OC KOMITETEHIIH COTJIACHO | Pe3yabTaTOB 00YUYEeHHUSI 110
OI'oC (OIIOII BO) OIIOIT JUCIUILINHE
(OIIOIT BO)
OIlK-1 Cnocoben mnpumensats |OIIK-1.1. 3nare Teopuio u 3HaTh!

CCTCCTBCHHOHAYYHBIC

U OOIIEHHKECHEPHBIC
3HaHUA, METOAbI
MareMaTu4ecKoro
aHaJM3a
MOJICITUPOBAHHS,
TEOPETHYECKOTO
AKCTIIEPUMEHTAIBHOTO
HUCCIICOOBAHUA B
npodeccruoHanbHON
TSI TETBHOCTH

u

n

OCHOBHBIC 3aKOHEI B 00J1acTH

€CTeCTBEHHOHAYYHBIX u

0OLIEMHKEHEPHBIX

TTMCIUTIITHH.

OIIK-1.2. YMeTh MpUMEHSITH|

METOJBI  MaTeMaTH4eCKOro|

QHaJIN3a U MOJICIMPOBAHUS B

npodeccruoHanbHON

e TeIbHOCTH.
OIIK-1.3. Y™meTb
PUMECHSTh METO/IbI
TEOPETUYECKOTO u
IKCIIEPUMEHTAIEHOTO
UCCIICIOBAHMUS B
npodeccuoHabHON
JIeSTEIbHOCTH.

Hnsa moctmwxkenust OIIK-
1.1: 0a30Bble TIOHSATHS,
MOJCIH,  TOAXOIBI K
aHaINU3y buznueckux
SIBJICHU B pamkax
ONITUKH; OCHOBHI TEOPHH,
MPUHIMITBL W METOJBI
OTITHKH, METOJIbI
TEOPETUUECKUX u
IKCIIEPUMEHTATbHBIX
HCCIIEIOBAaHUN B (pU3HKeE.
YMeTh:

Hns goctmwxkenus OIIK-
1.2: HCIIOJIb30BaTh
0a30Bble TEOpPETUYECKHE
3HAHUSI  TI0  OITHKE;
MMOHWMAaTh, W3JIaraTb W
KPUTHYIECCKU
aHAIM3UPOBATh 0a30BYIO
obmeduznueckyro
uH(pOPMALHUIO;
TTOJI30BaThCS
OCHOBHBIMH TIOHSATHSIMH,
3aKOHAMH ¥  MOJCIISIMH
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MHWHOBPHAYKH POCCUN

dDe/:LepaJILHoe TOCYyIapCTBCHHOC OIOKETHOE 06pa3OBaTCJ'II>HOG

YUPEXKAEHUE BBICIIETO 00pa30BaHUs

«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB MO AUCHUIIINHE «ONTHKa)
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1

ctp. 4

IlepBelii 3x3eMILLIP

KOITS Ne

ONTHUKH; pemiarb
THIIOBBIE 3a1a4l OITHKH.
Bnaners:

Hns poctmwxkenus OIIK-
1.3: HaBBIKOM peLIEHUs
KOHKPETHBIX (hHU3UYECKUX

3a1au;
00paboTku
SKCIIEPUMEHTAIBHON U
TEOPETUYECKOUN
¢buzngeckoit
uHdopmaruu.

MeToIaMU
aHaiau3a

3. COAEPKAHUE ONEHOYHbBLIX CPEACTB 110 AUCIUIIJIMHE

3.1 Buabl 0leHOYHBIX CPeICTB

KonTponupyemsie
Ne | Kontpomupyemslie Kontpomupyemslie pOIHPY Haumenosanue
YPOBHHU OCBOEHHUS
0/ | KOMIETCHIUH paszensl . OLICHOYHOTI'0 CpE/ICTBA
KOMITETEHIIU I
Brepenne. 0a30BbIl, cpeIHUI OTYETHI 110 3a7a4aM
1 OIIK-1 I'eomerpuueckas > Pe ’ ’
BBICOKHH BOIIPOCHI K 9K3aMEHY
ONTHKA
2 OIMK-1 OJNEeKTpOMarHuTHhIE 0a30BBI{, CpeIHUI, | OTYETHI MO 3aja4yam,
KOJICOAHHUS U BOJIHBI BBICOKHH BOIPOCHI K 9K3aMEHY
3 OIK-1 WNuTtepdepenuus 0a30BbIl, CPEIHUN, | OTYETHI [0 3aJa4am,
CBETOBBIX BOJIH BBICOKHMH BOIIPOCHI K IK3aMEHY
4 OIIK-1 Judpaxus cBETOBbIX | 0a30BbId, CPEIHUN, | OTYETHI IO 3aja4am,
BOJIH BBICOKHH BOIIPOCHI K IK3aMEHY
0a30BbIl, cpeIHUI OTYETHI 110 3a7a4aM
5 OIIK-1 [Monspusanus cBera > CPOAHHHL, A ’
BBICOKHMH BOIIPOCHI K IK3aMEHY
B3anmoneiictBue . .
A 0a30BBI{, CpelHUI, | OTYETHI MO 3a7a4yaMm,
6 OIIK-1 AIIEKTPOMAarHUTHBIX .
BBICOKHI BOIPOCHI K 9K3aMEHY
BOJIH C BEIIECTBOM
7 OITK-1 KBaHTOBBIE CBOIICTBA 0a30BBI{, CpelHUI, | OTYETHI MO 3aja4yaM,
CBeTa BBICOKHI BOIPOCHI K K3aMEHY

3.2 Coep:kaHue OLEHOYHBIX CPEACTB

baszoewuii yposens
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MUMHOBPHAYKH POCCUUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
«Yenabunckuii rocynapcrsenuslii yausepcurer» (PI'bOY BO «Uenl V)
dusnueckuii paKyasTeT
Kagenpa obreii u Teoperndeckoit pu3nku

DoHJ] OLIEHOYHBIX CPECTB MO AUCHUIIINHE «ONTHKa)
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Bepcus noxymenra - 1 cTp. 5 IlepBelii 3x3eMILLIP KOITS Ne

1 | CBeroBo¥i My4OK BBIXOAUT U3 CTEKJIA B | CKOPOCTH YBEJINYMBAETCH
BO3AYyX. UTO IPOMCXOOUT IPHU 3TOM CO | YACTOTA He H3MEHUJIACH
CKOPOCTBIO ~ UX  pacHpOCTpPaHEHHUs, | AJMHA BOJTHBI yBEJIMYWIACH

4aCTOTOM AMEKTPOMArHUTHBIX
KOJIcOaHUH CBCTOBOM BOJIHE, JJIMHOMH
BOJIHEI?

2 | Ha nHe Bomoema, mryOouHa kotoporo 2 M, | 1,5 M
HaxoauTcs mpenMeT. Ha kakod rmimyOuHe
YBUAUT OTOT MpeAMET HaOIroIaTeb,
KOTOPBIA CMOTPUT Ha HEro CBEpXY
MEPICHIUKYISIPHO TTOBEPXHOCTH BOJBI?
ITokazarens npenomieHus N=1,33.

3 | B nHOo Bomoema miyOmHOi 2 M BOWTA | 2,6 M
cBas, Ha 0,5 M BeICTynaromiasi U3 BOJBbI.
Haitgure mivHy TeHUW OT CBauW Ha JHE
BOJIOEMa IpH yruie najgeHus 60°.

4 | BenmuuHa  mpsimoro  uzoOpaxenus | 0,4 m
nmpeaMeTa  BABOE  OONbIIE  CaMOTro
MpeaMeTa. Paccrosnue MEXKIY
MpeaAMETOM U H300pakeHreM paBHO 20
cMm. Uemy paBHO (DOKYCHOE PACCTOSIHHE
cobuparome TUH3bI?

Cpeonuii ypoeens

1. Jlnisi HEeKOTOpO# JUTMHBI BOJIHBI IIOKA3aTeNb IMPEJIOMIICHHUS TUIOCKOMapayiebHON
NpO3payHOll TUIACTMHKM HM3MeHseTcss oT 3HadeHus ni1=1,40 Ha oxHOW M3 MOBEpXHOCTEH 10
n2=1,60 na npyroil. Tonummua muactuHku d=10,0 mM. Kakoe Bpems t 3arpaunBaeT CBET Ha
TIPOXOYK/IEHHE TIIACTHHKH B HEPHeHIMKYIApHOM K Heii Hanmpasnenuu? (0,5 10720 ¢)

2. Nmeercst ogHOpONHO cBeTsAmuica IUCK pamuyca R, spkocts koroporo L=Lgcos 9
(Lo — xoncTanta, paBHas 1,00%10° kn/mM?, § — yron ¢ HOpManbio K ToBepxHOcTH). Haiftn
cBeTOBO#T moTok ®, ncmyckaemsiii auckoM. (O=2Lom?R?/3)

3. JIBa TIJIOCKMX TPSIMOYTOJIBHBIX 3€pKajia 00pa3yloT nByrpanHbiii yrom ¢=179°. Ha
paccrossHuM =10 cM OT JMHUM CONPUKOCHOBEHMsI 3€pKajl M Ha OJMHAKOBOM PACCTOSIHUU OT
Ka)XJIOTO 3epKajla HaXOAMWTCS TOYEYHBIH MCTOYHUK cBeTa. OnpeaenuTh paccTosHue d Mexmy
MHHUMBIMH H300pa’keHUSIMU UCTOUHHUKA B 3epKanax. (3,5 MM)

4, Boranyroe cdepuueckoe 3epkamo maeT Ha JKpaHEe HW300paKEHHE TpEeIMeTa,
yBenuueHHoe B I'=4 paza. PaccrosiHue a oT mpeaMera /10 3epkajia paBHO 25 cMm. Onpenenutsb
panuyc R xpuBu3znsl 3epkana. (0,4 m)

5. @okycHoe pacctosHue f BorHyroro 3epkaiga paBHO 15 oM. 3epkamo ngaet
NeMCTBUTENILHOE N300pakeHUE TIpeIMeTa, YMEHBIIICHHOE B TpH pa3a. OnpenenTh paccTosHIE
a OT mpeameTa 1o 3epkana. (60 cm)

Buvicokuii yposens

© ®I'bOY BO «Uenl V»
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Bepcus noxymenra - 1 cTp. 6 IlepBelii 3x3eMILLIP KOITS Ne

1. Bornyroe 3epkano gaer Ha 3kpaHe u3o00paxeHue CoiHLA B BUJE KpyXKa AUaMETPOM
d=28 mm. [lnamerp Connua Ha HeOe B yrioBoii Mepe =32'. Onpenenuts paanyc R KpuBU3HBI
3epkaina. (6,02 m)

2. Pagnyc R kpuBu3HbI BhImyksioro 3epkana paseH 50 cm. IIpenmer Beicotoit h=15 cm
HaXOAMUTCS Ha PAacCTOSIHMU a, paBHOM 1 M, oT 3epkaina. Onpenenuts paccrosHue b ot 3epkaia
10 u3o0paxxenus u ero Beicoty H. (20 cm, 3 cm)

3. Jlya mamaer mox yrioMm €=60° Ha CTEKISIHHYIO IUTACTHMHKY TOMMHONW d=30 MM.
Omnpenenutb 60KOBOE cMelIeHne AX JTyda ocie BbIXoja u3 iacTHHKH. (15,36 Mm)
4. [Tyuok mapasuienbHBIX Jydel MmajaeT Ha TOJCTYIO CTEKIISIHHYIO TUIACTHHY MO YITIOM

€=60°, u mpenomisisick nepexonut B crtekio. lupuna a myuka B Bo3ayxe paBHa 10 cwm.
Onpenenuts mupuny b myuka B crekiie. (16,25 cm)

S. Ha crexnsiHHyr0o npusmy c mnpenowsoomuM  yrmioMm 0=60° namaer nyd cBera.
Onpenenuth MoKa3aresb MPEIOMIIEHUS N CTEKJA, €CIM NP CUMMETPUYHOM XO/€ Jiyya B
npusMe yroi otkjioHeHust 6=40°. (1,53)

3J'ICKTp0MaI‘HI/ITHbIe K0JIe0aHHUS U BOJHDI

KBasoguvuii yposens

1 | Jlorapupmuueckum nekpeMeHToM | 1. oOpaTHas TPOMEXYTKY BpPEMEHH, 3a
3aTyXaHusl  Has3bIBaeTcs  (U3MYecKas | KOTOPBIN aMILTUTya KoJje0aHus
BEJIMYMHA ... YMEHBIIIAETCs B € Pa3

2. IMOKa3bIBaromiasa, BO CKOJIbKO pa3 aMIUIUTYa
KOJIeOaHus YMCHBIIACTCA 3a IICPUOT

3. ITOKa3bIBaro1iasd, BO CKOJIBKO pas
HAIIPSAKCHUE HAa KOHACHCATOPE B PC30HAHCE
OoJbIire HAIIPAKCHUH, IOoABOAMMOTIO K

KOHTYpY
4. oOpaTHasi 4HMCJIy NEPHOIOB, B TeYeHHUE
KOTOPBIX aMILINTYAA KoJieOaHus

YMEHbIIAETCH B € pa3
5. IpaBUJIBLHBINA OTBET HE NMPUBEICH

2 | Ilon muknnyeckoil (KpyroBoii) 4acToTol | 1. BpeMs OHOro MOJIHOro KojeOaHus
KoJIeOaHUs cIelyeT MOHUMAT ... 2. yicio KosebaHuil B €TMHUIY BpEMEHU

3. BenuuMHY, OOpaTHYIO  INPOMEXYTKY
BpPEMEHH, 3a KOTOPbII aMIUIMTyAa KojeOaHuit
YMEHBILIUTCS B € pa3

4. yncJio Kosie0anui 3a 6.28 cexkyHa

5. IpaBUIILHBIN OTBET HE IPUBECH. ..

3 | Ammmutyna 3aryxaromiero | 1. mepuoay xoieOaHui
IIEKTPUYECKOTO Kojie0aHus | 2. BpEMEHU pellaKcalui
TEOPETUUECKHU YMEHBILIACTCS oT | 3. 0ECKOHEYHOCTH

Ha4YaJIbHOI'O 3HAUYCHUA OO0 HYJIA B 4, OMPCACIICHHOMY TIPOMCKYTKY BpPCMCHH,

© ®I'bOY BO «Uenl V»
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Bepcus noxymenra - 1 ctp. 7 IlepBelii 3x3eMILLIP KOITS Ne

TEUEHHE BPEMEHH, PABHOIO ... Pa3IMYHOMY JJIS PA3HBIX KOHTYPOB
5. IpaBUJILHBIA OTBET HE NMPUBEICH

4 | JlexpeMeHTOM 3aTyxaHWsl HasblBaeTcs | 1.  IOKa3plBarollas, BO  CKOJIBKO  pa3

¢bu3nueckas BeIUUMHA ... HanpsOKEHUE Ha KOHJEGHCATOpe B pPE30HAaHCe
OOJbIIIE  HAINpPSOKEHUS,  IOABOAUMOTO K
KOHTYpY

2. oOparHas 4YMCIy MEPHOAOB, B TEYCHHE
KOTOPBIX aMILTUTY/Jla YMECHBIIACTCS B € pa3

3. oOparHas TIPOMEXYTKY BpEMEHH, 3a
KOTOPbIH aMIUIUTY/1a KoyieOaHui
YMEHBIIIAETCS B € pa3

4. mnoka3pIBaIIasi, BO CKOJIbKO pa3
aMILUINTYIa KoJieDaHUsl yYMEHBIIAeTCH 32
nepuoja

5. TIOKa3bIBAOIIIAs], BO CKOJIBKO pa3 aMILTUTY/IA
KoJIcOaHMsI YMEHBIIIACTCS 32 OJTHY CEKYHY

6. IPABIJILHEIA OTBET HE IPUBEICH

5 KO3(1)(1)I/II_II/ICHTOM 3aTyXaHH HA3bIBACTCA 1. ITIOKa3bIBAIOIII A, BO CKOJIBKO pas

¢busnveckas BeIUYHNHA ... HalpsOKEHUE Ha KOHJAEHCATOpPE B pPE30HAHCE
Oonbpllle  HampsDKEHUs,  MOABOJUMOTO K
KOHTYPY

2. o6paTHa51 qucily IIepruoaoB, B TCEYCHUC
KOTOPBIX aMIIIMTyda KoJIcOaHus YMCHBIIACTCA

B € pa3
3. oOparHasi NpPOMeXYTKY BpeMeHH, 3a
KOTOPbIii aMILIUTYAQ KoJIe0aHusA

YMEHbIIAETCH B € pa3

4. mokaspIBaroIas, BO CKOJIBKO pa3 aMIUIUTYNA
KOJIeOaHUH yMEHBIIAeTCs 3a MEPUO]

5. IpaBUIIbHBIN OTBET HE IPUBEACH

Cpeonuii ypoeens

1. B BakyyMe pacHpOCTpaHseTCs TIocKas YIeKTPOMAarHUTHAs BolHa ¢ o mopsaka 1010 ¢t
AMIIIUTYA AIEeKTpUdecKoro Bekropa BoiHbl Em=0,775 B/M. Ha nmytu BoiHBI pacnonaraercs
NOIVIONIAONIAasl BOJHY IOBEPXHOCTh, uMeromas ¢opmy noiycdepsl paguyca r=0,632 w,
oOpailleHHasi CBOE€H BEpIIMHON B CTOPOHY pachpocTpaHeHus BoiHbL. Kakyto suepruto W
MOTJIOIIAET 3Ta MOBepXHOCTH 3a BpeMs 1=1,00 c? (1 m/]x)

2. DJeKTpoMarHuTHas BOJIHA, U3Tydaemasi SJIEMEHTapHbBIM JHUIIOJIEM, pacpOCTpaHseTCs B
BakyyMe. B BOIHOBOI 30HE Ha JIyde, IPOBEJAEHHOM M3 JUIIOJS NEPIEHIUKYISIPHO K €r0 OCH, B
TOYKe, Haxojsdmencs Ha pacctosHuM 1=1,00 M OT JUIONS, aMIUIMTYAa HANpPS)KEHHOCTH
snekTpudyeckoro nonsg Em=1,00 MB/M. Bbrumcnauts momuocts P uznyuenus aumons (T.e.
SHEPruIo, U3ITYy4aeMylo AUIOJIEM B €MHHILY BpEMEHHU 0 BceM HampasieHusm). (11 Br)

3. Haiitu 4ncino Bo3MOXKHBIX COOCTBEHHBIX KosieOaHUi cTos0a Bo3ayxa B TpyOe, 4aCTOTHI

© ®I'bOY BO «Uenl V»
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KOTOpbIX MeHbIe vo = 1250 ['u. JJnunaa TpyOs! 1 = 85 cm. Ckopocts 3Byka v = 340 m/c. Tpyba
OTKpPBITA ¢ 000UX KOHIIOB. (6)

4. Ha nytu nnockoi 3ByKOBOW BOJIHBI, PACIIPOCTPAHSIOLIEHCS B BO3AYXE, HAXOAUTCS 1Iap
paguyca R = 50 cm. [{nuHa 3BykoBO#M BOJHBI A = 20 cm, wactora v = 1700 ', ammmryna
KosieOaHmii 1aBieHus B Bozayxe (Ap)m = 3,5 Ila. Haiitu cpequmii 3a nepuos KoneOaHus mOTOK
SHEPIHH, MMaaolei Ha moBepxHocTh mapa. (0,01094 Br)

Buicokuii yposens

1. B onHoponHeii cpene pacrpocTpaHseTcs IUIoCKas yrnpyras BojiHa Buja & = ae™(ot -
kx), rae a, v, ® u k — nocrosiaube. HaiiTi pazHocts (a3 konebaHuii B TOUKAX, I aMIUTATY/IbI
CMEUIEHUs YaCTHUILl Cpellbl OTIMYaroTCsa Apyr oT apyra Ha 1 = 1,0%, eciom y = 0,42 Mt 1 quHA
BostHBI A = 50 cm. (0,3 pan)

2. N30TponHbIii TOYEUHBI MCTOYHHK, 3BYKOBas MOIIHOCTH kortoporo P = 0,10 Br,
HAXOAMTCS B IEHTPE KPYIIIOTo MOJIOro ImummHapa pagmyca R = 1,0 M u BeicoTer h = 2,0 m.
[Tonaras, 94TO CTEHKHU LWINHAPA MOJHOCTHIO MOIVIOIAOT 3BYK, HAWTU CPEJHUI IOTOK dHEPIUH,
najariuii Ha 00KoBYyI0 oBepXHOCTh IUHApa. (0,071 BT)

3. HaiiTi unciio BO3BMOXKHBIX COOCTBEHHBIX KoJeOaHUU cTosi0a BO3ayXa B TpyOe, 4acTOTHI
KOTOpbIX MeHbIe vo = 1250 ['u. JJmuHa TpyOs! 1 = 85 cm. Ckopocth 3Byka v = 340 m/c. Tpyba
3aKpBITA C OJTHOTO KOHIIA. (6)

4. Ha paccrostuuu r = 100 M OT TOYEUHOTO0 M30TPOIHOTO MCTOYHHUKA 3ByKa 4acToThl 200
I'n ypoBenb rpomkoct L = 50 nb. [lopor ciaplmmmocTH Ha 3TOM 4acTOTE COOTBETCTBYET
MHTeHCUBHOCTH 3ByKa lo = 0,10 HEBT/M?. KooddurmenT 3aryxanus 3ByKoBoi BOMHBI Y = 5,0 M.
Haiitu 3ByKOBYIO MOIIHOCTH HCTOYHUKA. (1,4 B)

HNurepdepenuns cBETOBLIX BOH

baszoewuii yposens

1 | Kakue YCIIOBUS aBisAoTes | 1. OnMnHaKoOBBIE aMIUIATYBI
HeoOXomUMBIMU sl HabmoaeHus | 2. OAUHAKOBBIE YaCTOThI
YCTOMYUBOMN uHTepdepeHoHHoN | 3. OnuHakoBbIe (a3bl
KapTUHBI? 4. IlocTosiHHAasA pa3HOCTh (ha3

2 | Pa3nocth xoza aByx | 90°
UHTEPPEPEHIUNOHHBIX BOJIH

MOHOXPOMAaTHYECKOIO  CBE€Ta  paBHA
YeTBEPTH JUIMHBI BOJNHEL. Ompenenure B
rpajaycax pa3HOCTb (pa3 kojaeOaHMil.

3 | Ha »KkpaH OT TOYEYHOTO WCTOYHHKA, | 5,8 MM
HaxosIIerocss OT HEro Ha OYeHb
OOJBIIIOM PACCTOSTHUU, TMAaTaeT CBET C
qHoW BonHbl 580 HM. B akpane
MMEIOTCSl JIBE TMapajuleNIbHbIC IETN Ha
pacctosauu 100 MKM OJHA OT JIPYrOWM.
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Omnpenenure paccTOsSTHUE MEXIY ABYMS

COCEIHUMU [10JIOCAMH
UHTEPPEPEHIIMOHHBIX MaKCHUMYM,
HaOIr01aeMbIX Ha JKpaHe,

PACIIOJIOKCHHOM IMapaJlJICJIbHO 3KpaHy
Ha paCCTOSAHHUU 1 M ot Hero.

4 | PaccrosHue Mexay JnAByMsl LIensMU B | 1 M
onbeiTe FOHra 0,5 mMm. Illenu ocpemaroT
MOHOXPOMAaTHYECKUM CBETOM C JIJTUHOM
BOJIHBI 0,6 MKM. Onpenenute
paccTosiHHE OT IIeJIed 0 dKpaHa, eclu
mUpUHa HHTEPHEPEHIIMOHHBIX TI0JIOC

paBHa 1,2 M
5 VYcranoBka gia  HaOmromeHust  kouerl | 1,48
Hrrorona OCBelaeTcs

MOHOXPOMAaTHYECKUM CBETOM C JIJTMHOMN
BOJTHBI 0,6 MKM, TTQAAIOIIIM HOPMAJIBHO.
[IpoctpancTBO  Mexay JIMH30H U
CTCKIITHHOM  INIACTMHKOM  3aIIOJIHCHO
JKHIKOCTBIO, W HAOJIOIEHUE BENEeTCA B
npoxoAsieM cBere. Pannyc KpuBU3HBI
aua3bl 4 M. Omnpenenure IOKa3aTelb
MPEJIOMJICHUST JKUJIKOCTH, €CJIM PaJNyC
BTOPOTO CBETJIOrO KoJiblia 1,8 MM.

Cpeonuii ypoeens

1. Paccrosinue d mexnay nByms wmensiMu B omnbiTe FOHra paBHo 1 mm, paccrosHue | ot
miesieid 70 skpaHa paBHO 3 M. OmnpenenuTs IJIUHY BOJHBI A, HCIYCKa€MOM HCTOYHUKOM
MOHOXPOMAaTHUYECKOTO CBETa, €CJIM MIMPHHA b To10c HHTeppEepeHIIMM Ha SKpaHe paBHa 1,5 MM.
(0,5 MkMm)

2. B omnsite FOHra paccrosaue d mexny mensimu pasHo 0,8 mm. Ha xakom pacctosHum |
OT LIeNel cIenyeT pacHoyOKUTh IKpaH, YyTOObl IIUPHUHA b HMHTEp(PEPEeHIIMOHHON MOJIOCHI
oKa3zainach paBHOM 2 MM? (2,5 M)

3. Ha »kpane wnabmiomaeTcss wuHTEpdEpEeHIMOHHAs KapTUHA OT JBYX KOT€PEHTHBIX
UCTOYHHUKOB cBeTa ¢ JAIMHON BoyHBI A=480 HM. Korja Ha myTH OfIHOTO M3 IyYKOB MOMECTHIIN
TOHKYIO TUIQCTUHKY W3 IUIAaBJIEHOTO KBaplia C TMokaszareinem mnpeinoMieHus n=1,46, To
UHTEeppEepeHIIMOHHAas KapTUHa cMmecTwiack Ha m=69 mnonoc. Omnpenenuts Ttonmmuuy d
KBapLEBOU MIACTUHKU. (72 MKM)

4. VYroBoit auamerp 3Be3nbl berenbreiize (oo Opuona) paBeH 0,047 yrioBoil CEKyHIBI.
YeMy paBeH painyc KOT€pEHTHOCTH Pxor CBETA, PUXO/SIIEro Ha 3eMITI0 OT 3TOM 3Be3/b1? (2,98
M)

S. KnunoBunnas mnnmactuaka mupuHbl a=100,0 MM uMeeT y OAHOro Kpas TOJIIHHY

b1=0,358 MM, a y apyroro b,=0,381 mM. [Toka3zarens npenomienus miactuaku n=1,50. [lox
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yriiom 9=30° K HOpMalli HA TUIACTUHKY TaJaeT My4OK MapauleNbHbIX JTyded. [[iMHa BOJTHBI
Majaromero ceera A=655 Hm (kpacHsblil 11BeT). OnpenenuTh MUpUHY AX HHTEP(hHEPEHITMOHHBIX
noJioC (M3MEPEHHYI0 B TUIOCKOCTH IUIACTHHKH), HAOIOMaeMBIX B OTPAKEHHOM CBETE, IS
CiTyd4asi, Korjia CTeleHb MOHOXpOMaTHYHOCTH cBeTa A/AA paBHa 5000. (1 mm)
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Buvicokuit yposens
1. Paccrostnus ot Gunpusmbl @peHens A0 y3KOH IeNH U 9KpaHa PaBHBI COOTBETCTBEHHO a

=25 cmu b =100 cMm. bunpusma crexisiHHAs ¢ TpeaoMIstommmM yriiom 0 = 20'. Halitu nnuny
BOJIHBI CBETA, €CJIHM IIUPUHA UHTEP(DHEPEHIIMOHHOM 1MOJIOCK Ha dKpane Ax = 0,55 mM. (0,6 MKM)
2. [Tnockasi MoHOXpOMaTHuecKasi CBETOBas BOJHA MaJaeT HOPMalbHO Ha auadparmy c
JBYMs Y3KMMU IIETSIMH, OTCTOSIIIMMU JIpYT OT Apyra Ha pacctosaue d = 2,5 mm. Ha skpane,
pacnionoxeHHoM 3a auadparmoit Ha 1| = 100 cm, oOpa3yercs cucrema UHTEpDEPEHIIMOHHBIX
nojioc. Ha kakoe paccTosiHrE U B KaKyl0 CTOPOHY CMECTSITCS 3TU IOJIOCHI, €CJIM OJIHY U3 Ieel
NEPEKPHITh CTEKISTHHON MIACTHHKON TOMUHBI h = 10 MkM? (2 MM U CMECTUTCS B CTOPOHY
IIEJIU CO CTEKISIHHON IIaCTUHKOMN)

3. Haiitu MuHMManbHyO TOJNUIMHY IUIEHKM C TOKazarenem mpenomsenus 1,33, npu
KOTOpPO#l cBeT ¢ AnuHOW BoJHBI 0,64 MKM MCIBITHIBAET MAaKCHMalbHOE OTPaKEHUE, a CBET C
mumHOo# BoHbI 0,40 MKM He oTpaXkaeTcs coBceM. Yrou najeHus csera paseH 30°. (0,65 Mxm)
4. [Tnocko-BhINyKIIasi CTEKJISIHHAS JIMH3a C paarnycoM KpuBu3HBI R = 40 cM conpukacaercs
BBIITYKJIOW IOBEPXHOCTBIO CO CTEKJISIHHOW IIacTUHKOM. Ilpu 3TOM B OTpaK€HHOM CBETE
paanyc HEKOToporo kosbla r = 2,5 mm. Habmronast 3a 1aHHBIM KOJIBLIOM, JIMH3Y OCTOPOXHO
OTONBUHY/M OT miacTuHKU Ha Ah = 5,0 mxm. Kakum cran paguyc atoro xonbua? (1,5 mm)

S. Ha BepmmHe cdepudeckoil MOBEPXHOCTH IUIOCKO-BBITYKJIOH CTEKISSHHON JIMH3BI
uMeeTcsl COUUTM(OBAaHHBIM TMIIOCKUKA ydacToKk pamuyca ro= 3,0 MM, KOTOpbIM OHa
CONPUKACACTCA CO CTEKJSIHHOW IUIACTMHKOM. Panmyc KpUBH3HBI BBINYKJIOHW ITOBEPXHOCTH
auH3bl R = 150 cm. Haiitu paanyc mecToro cBeToro Kojbla Ipyu HaOMOACHUH B OTPAKEHHOM
CBeTE C JUIMHOM BOJHBI A = 655 HM. (3,795 mm)

JAu¢ppakuus cBeTOBbIX BOJH

ba3oewtit yposens

1 |Ilpu OCBELICHUU TOYeuHbIM | 1. pa3memiaeTcsi cBeTJIOe NSITHO
MOHOXPOMAaTHYECKUM CBETOM KpYyIIOro | 2. pa3MEIaeTCsl TEMHOE MSTHO

OTBEPCTHs OYEHb MAJIOTO paguyca Ha | 3. NP MOCTENEHHOM YBeJIWYeHUM paauyca
9KpaHe HaOmonaeTcs IU(PPAKIHOHHAS | OTBEPCTHA  OCBELIEHHOCTh B HEHTpe
KapTHHA. B 11eHTpe KapTHHBL. . . CHAYaJa yBeJMYUBAETCs, 3aTeM YObIBaeT
MO4YTH a0 HYJIA, 3aTremM BHOBb
yBeJIu4MBaercs 1 T.1.

4. IpU TNOCTENEHHOM YBEIMYEHUU pajuyca
OTBEPCTHSI  OCBEUIEHHOCTh B IEHTpE
YBEJIMUUBAETCSI U JOCTUTaeT MaKCHMaJIbHOTO
3HAYEHMUSI

2 Onpenenute paauyc TpeTbed 30HHI | 1,64 MM
O®peHenst O ciiydas IUIOCKOW BOJIHBI.
PaccrosiHue OT BONHOBOW MOBEPXHOCTH
no Touku Habmopgenus 1,5 M. Jlnnnaa
BoJIHBI 0,6 MKM.
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3 | Ha mens mmpuuoir 0,1 MM mamaer | 1m
HOPMaJIbHO MOHOXPOMAaTHYECKHI CBET C
JIIMHOM BOJIHEI 0,5 MKM.
JudpakiuronHas kapTuHa HaOIrogaeTCs
Ha JKpaHe, PacoyIOKEHHOM
napajuieIbHO TICITH. Omnpenenure
paccTosHME OT IIeNM 0 JKpaHa, eciu
UpUHA IEHTPAIBbHOTO MakcuMmyma |
CM.

4 | Ha nuadparMmy c KpymiblM OTBepcTHEM | 8
nuamerpoM d=4 MM MajgaeT HOpMajJbHO
MapaijIeIbHbINA IIY40K ay4en
MOHOXpomaruueckoro ceera  (A=0,5
MKM). Touka HaOIrONeHUS HAXOAUTCS Ha
OCH OTBEpCTHS Ha paccTosHuu b=1 m ot
HEro. Ckoipko 30H Openens
YKJIa/IbIBA€TCSI B OTBEPCTUN?

5 | udpakiyonHas pelerka COAEPXKUT | 7
n=200 mrpuxoB Ha 1 mm. Ha pemerky
1a/1a€T HOPMAJIbHO MOHOXPOMAaTHYECKHM
ceer (A=0,6 MKM). MakcumyMm Kakoro
HauOoJBIIEro  MOpsiKa  JaeT  3Ta

perneTka?
Cpeonuii ypoeens
1. Ha nudpakunonnyto pemerky ¢ nepuogom d=10 mxm noa yrmiom a=30° nagaetr MOHO-

XpOMaTH4YeCKUil cBeT ¢ JUIMHOW BoJHBI A=600 HM. OnpenenuTs yroia ¢ Iudpakiuu, COOTBET-
CTBYIOIIHI BTOPOMY TNIaBHOMY MakcuMymy. (38,3°)

2. JudpakimonHas KapTHHA MOJTy4eHa C MOMOIIBIO JU(PPAKIMOHHOW PELIETKH JUIMHON
1=1,5 cm u nepuogom d=5 mMxMm. Onpenennutp, B CIEKTPE KaKOr0 HaUMEHBIIETO MOpsAIKa 3TON
KapTUHBI OJTy4aTcsl pa3feibHble H300paKeHNs JBYX CHEKTPaIbHBIX JMHUN C Pa3HOCTBIO JUTUH
BoJIH AA=0,1 HM, ecii TUHUU JIeXkKaT B KpaitHel kpacHoM yactu crekrpa (A<760 um). (3)

3. Ha rpanp xpucramina KaMeHHON COJM NMAJacT MapaJyIeNIbHBIA IIy4OK PEHTI€HOBCKOIO
uznydenus (A=147 nm). Onpenenuts paccrosHue d MeXIy aTOMHBIMH IUIOCKOCTSIMH KpUCTaJ-
Ja, eciau AU(PaKIMOHHBIA MaKCUMyM BTOPOTO TMOpsiKa HaOJII0AaeTCsl, KOTAa U3JIydyeHHe naja-
et o yritoMm 9=31°30" k moBepxHocTH kpuctaiia. (1,933 am)

4. KakoBa /yinHa BOJIHBI A MOHOXPOMAaTH4e€CKOTO PEHTIC€HOBCKOTO U3JTyYeHHMS, Ma1al01IeT0
Ha KpPUCTAJJI KaJbLUTa, €CU JAU(PPaKIMOHHBIA MaKCHMyM IEpBOrO MOpsJKa HaOmromaercs,
KOTJia Yrojl 3 MeXJly HalpaBieHHEM MaJalollero U3Iy4eHUs U TPaHblo KpUCTajula paBeH 3°7?
PaccTosinue d Mex 1y aTOMHBIMH TJIOCKOCTSMHU KpUcTaijia NpuHATh paBHbIM 0,3 HM. (31,2 im)
5. TodeuHblif UCTOYHUK cBeTa C ATUHON BOJIHBI A = 0,50 MKM pacnojoXeH Ha pacCTOSIHUU
a =100 cm nepen quadparmoii ¢ KpymibIM oTBepcTHeM paauyca r = 1,0 mm. Haiitu paccrosiaue
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b oT nuadparmel 10 TOYKHA HAOTIOACHUS, A KOTOPOH uucio 30H PpeHens B OTBEPCTUHU CO-
craBisieT k = 3. (2)

Buicokuii yposens

1. Mexly TOYeYHbIM HCTOUHHUKOM CBETa U SKPAaHOM MOMECTHJIM AuadparMy ¢ KpyIIbiM
OTBEPCTUEM, PAINYC KOTOPOTO I MOXHO MEHATH B IIpOIEcce ombITa. PaccTosHus ot nuadpar-
MBI JI0 ICTOYHHKA 1 3KpaHa paBHbl a = 100 cMm u b = 125 cm. OnpenenuTs JIMHY BOJTHBI CBETA,
€CJIM MaKCHMYM OCBEUICHHOCTH B IIEHTpE AU(PaKIMOHHON KapTHHBI HA SKpaHe HaOmromaeTcs
npu 11 = 1,00 MM 1 cienyrommii MakcuMyM mipu r2 = 1,29 mm. (597,7 um)

2. [Inockast MOHOXpoMaTUyeckas CBETOBasl BOJHA I1a/1a€T HOPMAJIbHO Ha KPYIJIOE OTBEp-
ctue. Ha paccrossauu b = 9,0 M OT HEro HaxXOAWUTCS 3KpaH, IJe HAOMIOAAIOT HEKOTOPYIO JIH-
¢paxkuuoHHyto KapTtuny. [{uamerp orBepctus ymenbimiu B 1 = 3,0 pasa. Haiitu HOBOE pac-
CTOsiHUE b', HA KOTOPOM HAJ0 MOMECTHTHb AKpaH, YTOOBI MOJYYUTh HA HEM AUQPPAKIIHOHHYIO
KapTHUHY, [10J0OHYIO TOMH, UTO B MPEABIAYILEM CIy4yae, HO YMEHBIICHHYIO B 1 pa3. (1 m)

3. ToyeuHbld MCTOYHHK MOHOXPOMATHUYECKOTO CBETAa PACIHOJIOXKEH IMepea 30HHOHM Iuia-
CTHUHKON Ha paccrosHuM a = 1,5 M oT Hee. M300pakeHne UCTOUHMKA 00pa3zyercs Ha paccTosi-
Huu b = 1,0 M ot mnactuaku. Haiitu okycHoe paccTosiHue 30HHON tutacTUuHKH. (0,6 M)

4. Cget ¢ pnuHo# BoaHBl A = 0,50 MKM majaer Ha mieib WUPUHBL b = 10 MKM 1101 yryioM
90 = 30° x ee HopMasu. HaiiTu yrioBoe mnosnoxxeHue nepBbIXx MUHUMYMOB, PAcIONIOKEHHBIX IO
00e CTOpPOHBI IEHTPATLHOTO (ppayHTrOdepoBa MakcumMymMa. (26°45")

5. Caer, comepxaniui 1Be creKkTpaibHbie JIMHUU ¢ JymHaMu BostH 600,000 1 600,050 HwM,
najaeT HOpMaJbHO Ha Ju(pakIuoHHYI0 pemieTky mupuHbl 10,0 mm. Ilog HEKOTOpPBIM yriiomMm
JUdpakiuy 3 3TH JIMHUU OKa3aJlUCh Ha Mpejese paspemenus (1mo kpureputo Panest). Haittu 9.
(46,059°)

6. [Tpu mpoxoXkaeHUU MyYKa peHTITe€HOBCKUX Jydeit ¢ A = 17,8 mM depe3 MoIuKpUCTaIIU-
yeckuit o0pasell Ha dKpaHe, pacioyIoKeHHOM Ha pacctosiuuu 1 = 15 cm ot 06pasia, oOpasyercs
cucreMa Au(pakMOHHBIX Kosel. Onpenenuts paguyc CBETIOrO KOJbIla, COOTBETCTBYIOLIETO
BTOPOMY IOPSAJIKY OTPa)KEHHsI OT CUCTEMBI IJIOCKOCTEN ¢ MEXIIJIOCKOCTHBIM paccTosiHueM d =
155 mm. (0,035 m)

MMonsipusanus cBera

baszoewuii yposens

1 Onpenenute  crenenb  nonspuzanuu | 0,8
YaCTUYHO TOJIIPU3AIIMOHHOTO  CBETa,
€CIM aMIUIUTyda CBETOBOTO BEKTOpa,
COOTBETCTBYIOIIASI MaKCUMAJIbHOM
WHTEHCUBHOCTH CBETa, B 3 pasza Oobliie
aMIUTUTYIIBI, COOTBETCTBYIONIEH  €To
MHUHHUMAaJbHOW HHTEHCUBHOCTH.

2 Onpenenure BO CKOJIBKO pa3 | 9,88
YMEHBIIIUTCS MHTEHCUBHOCTH
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€CTECTBEHHOTO  CBETa,  IMPOIIEIIETO
4yepe3 [Ba HUKOJIS, IIaBHBIE IUIOCKOCTH
KOTOpbIX 0Opasyror yrosn B 60° eciou
KK/l M3 HUKOJICH KaK MOIVIOIIACT, TaK
u orpaxaer 5% mNajaloIIero Ha HUX
CBeTa.

3 [Iydok ecTecTBeHHOro cBera majaeTr Ha | 1,73
CTEKJIIHHYIO TpusMy ¢ yraom  30°.
Onpenenure MoOKa3aTellb MPETOMICHHS
CTEKJIa, €CIT OTPAKEHHBIH JIy4 SIBIISETCS
TIJIOCKOTIOJISIPU30BAHHBIM.

4 [lydok cBera, wuaymwmii B BO3ayxe, | 36°
MajaeT Ha MOBEPXHOCTh YKUIKOCTH TIOJ

yrioM  €=54°.  Omnpenenauts  yroia

IPEJIOMIICHUS. €2 Iy4Ka, eciu
OTpPa’KEHHBIH y4OK MOJTHOCTBIO
HOJISIPU30BAH.

5 | Anamuzatop B k=2 paza ymenbmaer | 45°
WHTEHCUBHOCTh CBETa, MPUXOJIIIETO K
HeMy OT mnonsipuzaropa. OmnpenenuTb

yroi o MEXTY TUTOCKOCTSIMH
MIPOITYCKaHUS HoJsipU3aTropa u
aHanmsaropa. [Totepsmu
MHTEHCUBHOCTU CBeTa B aHalu3aTope
peHeOpeyb.
Cpeonuii ypoeens
1. VYromn o MeXy INIOCKOCTSIMH MTPOITYCKaHUs MOJIIpU3aTopa U aHain3aTopa paseH 45°. Bo

CKOJIbKO pa3 YMEHBIIMTCSI MHTEHCUBHOCTb CBETA, BBIXOMAAIIETO W3 aHAJIM3aropa, €CIM Yroi
yBeIU4UTH 10 60°? (B 2 paza)

2. Bo ckonbpko pa3 ocnabnseTcs HHTEHCHBHOCTD CBETa, MPOXOAAIIETo Yepe3 JABa HUKOJIS,
MJIOCKOCTH TPOMYCKaHUsI KOTOPBIX 00paszyroT yron o=30°, eciu B KaXJIOM W3 HHUKOJIEH B
otaenbHOCTH TepsieTcs 10 % MHTEeHCUBHOCTH Maiarolero Ha Hero cseta? (3,29)

3. B yacTH4HO-IONSIPHU30BaHHOM CBETE aMIUIMTYAA CBETOBOTO BEKTOPA, COOTBETCTBYIOIIAS
MaKCUMaJIbHON WHTEHCHUBHOCTHU CBETa, B N=2 pa3a OoJbllie aMIUTUTYIbl, COOTBETCTBYIOIIEH
MHUHHUMAaJIbHOW WHTEHCUBHOCTH. ONpeAenuTh cTeneHp noispusanuu P ceera. (1/3)

4. [MnacTuHKy KBapia TOMMUHON d1=2 MM, BBIPE3aHHYIO MEPIEHIUKYISIPHO ONTUYECKON
OCH, TMOMECTUJIM MEXIy MapajUIeIbHbIMH HHUKOJISMU, B pe3yJdbTare Yero IUIOCKOCTb
MOJISIPU3AIMN CBETa MOBEpHYyNach Ha yron ¢=>53°. OnpeaenuTs ToMMMHY d2 MIACTHUHKH, TIPU
KOTOPOM TaHHBI MOHOXPOMAaTHUECKHM CBET HE MPOXOAUT yepe3 aHaiauzarop. (3,4 Mm)

5. Ha nyTn yacTuuHO-NONSPU30BaHHOIO CBETA, CTENEHb NoJisApu3anuu P koToporo paBHa
0,6, moCTaBUJIM aHAIM3aTOp TAK, YTO MHTEHCUBHOCThH CBETA, IPOIIEIIET0 Yepe3 Hero, craia
MakCUMaJIbHOH. BO CKOJBKO pa3 yMEHBIIUTCS HWHTEHCHUBHOCTb CBETA, €CIM IUIOCKOCTb
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MPOITYCKAaHMs aHAIM3aTopa NoBepHyTh Ha yroa a=30°7 (1,23)

Buvicokuit yposens
1. JIMHEHO MONSAPU30BAHHBIN CBETOBOM IMYYOK MAJacT Ha MOJISIPU3ATOP, BPALIAIOIIUICS
BOKPYI OCH IIydKa C YIJIOBOM CKOpocThi0 ® = 21 pan/c. HaliTu CBETOByIO SHEpTHIO,

NPOXOAALIYIO Yepe3 MOJSPU3aTop 3a OAMH 00OPOT, €CNIM MOTOK YHEPTUU B MAJAIOIIEM ITyYKe
®g =4,0 mBr. (0,6 M%)

2. [Ty4ok ecTecTBeHHOrO cBeTa MajmaeT Ha cucreMy W3 N = 6 HUKOJCH, IIOCKOCTh
MPOIMYCKaHMs KAKJIOTO W3 KOTOPBIX MOBEpHYTa Ha yroa ¢ = 30° OTHOCHUTENHHO IUIOCKOCTH
NPOMYCKaHHs TPEABLIyIIero HuKoms. Kakas 4acTh CBETOBOTO TOTOKA MPOXOIAHUT HYEpe3 ATY
cuctemy? (0,12)

3. Crenenp noaspu3aly 4YacTUYHO Nojsipu3oBaHHoro ceera P = 0,25. Halitu oTHOIIEHNE
WHTCHCUBHOCTU  TOJSPU30BAHHOM  COCTABIAMOIIEH 3TOr0 CBeTa K HHTEHCHBHOCTH
ecrecTBeHHOM cocrapistomieit. (0,333)

4. Ha mytu yacTM4HO NONSPU30BAHHOTO Iy4Ka MOMECTUIM HUKOJIb. llpu moBopote
HUKOJIA Ha yroi @ = 60° u3 moJI0KEHUs, COOTBETCTBYIOIIEIO0 MAaKCUMYMY MPOMYCKaHUs CBETA,
WHTEHCUBHOCTh MpPOUIEIIEr0 cBeTa yMeHbImminack B 1 = 3,0 pasa. Haiftu crenesb
noJisipu3anuu nagaromiero ceera. (0,8)

5. Ha nmoBepxHocTh BobI moA yrioM bprocrepa magaer mydok IUTIOCKOIIOJISPU30BAHHOTO
cBeta. IlockocTh KosnebaHUil CBETOBOTO BEKTOpA COCTABISET yroia ¢ = 45° ¢ IUIOCKOCTHIO
naneHus. Halitu koaddunuent orpaxkenus. (0,039)

B3aumoneiicTBue ICKTPOMATHUTHBIX BOJIH C BCIIECTBOM

baszoewuii yposens

1 |Ilpm mnpoxoxkaeHnd B  HeKoTopoMm | 1/8
BEIIeCTBE MyTH | MTHTEHCUBHOCTH CBeTa |
YMEHbIIIaeTcsl B JBa pa3a. Bo ckoibko
pa3 yMEHbIIUTCA | TMpU MPOXOXKIECHUH
nytu 31?

2 |Bo ckompkO pa3  HMHTEHCHBHOCTH | 3,254
MOJIEKYJIIPHOTO pacCesiHUsl CHHETO CBETa
(A=460 HM) MIPEBOCXO/IUT
UHTEHCUBHOCTb PAacCesiHUS KPacHOTo
ceera (A=650 am)?

3 | Haiitu  KoHUeHTpamuioo  cBOOOAHBIX | 2,4 1013 M3
MEKTPOHOB  HOHOC(hEpBI, eciou  JUis
paanoBoiiH ¢ yactoro v = 100 MI' ee
rokaszaress npejgomiienus n = 0,90.

Cpeonuii ypoeens
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1. B 3eMHBIX yCIOBMSX JJIMHA BOJHBI MCITyCKa€MOM aTOMapHbBIM BOJOPOAOM CIEKTpallb-
Hoii nuHNKM Ho paBHa A=656 uM. [Ipu mM3MepeHHM ATMHBI BOJHBI 3TOW JIMHUU B U3JIy4EHUH,
HNPUXOIAIIEM OT JUAMETPAIbHO IPOTHUBOMOJIOKHBIX KPAaeB COJHEYHOIO JIUCKa, ObLIIO OOHapy-
XKeHo paznuuue, coctapistoniee AA=0,0088 HM. Bocmonb30BaBIIUCE 3TUMU JAaHHBIMU, HAUTH
nepuoy T obpamenus CoHIla BOKPYT €ro OcH. (25 CyTOK)

2. Brecmmii 6oibII0i BKJIAJ B pa3BUTHE ONTHKU M3BECTHBIH aMepUKaHCKHUH ¢u3uk Po-
6ept Byn oduenp nro6ui myTKy ¥ po3birpbiml. C ero MMEeHeM CBsi3aHO MHOTO JiereHa. CornacHo
OoHOM U3 HUX Byn omgHaxapl, ynpasiss aBToOMOOWJIEM, IIpoexall Ha KpacHb cBeT. OcTaHo-
BUBLIEMY €ro mnojuneickoMmy By oObsCHMII CBOM MPOCTYIOK TeM, YTO BCIEACTBUE dPdeKTa
Joruiepa KpacHBIM CBET eMy Iokazajics 3ejieHbIM. [lomunerickuii Toxxe mo0un mytky. [1oaTo-
MY OH COIVIaCHJICSI IPUHATH Bepcuto Byna, oqHako omrpadoBai ero 3a npeBblIeHue CKOPOCTH.
TpeOyeTcst HaliTH CKOPOCTh aBTOMOOWIISA V, IIPU KOTOPOM KPACHBIA CBET C JUIMHOW BOJHBI 690
HM ObL11 ObI BOCTIPUHSAT BOAUTENIEM KaK 3eJIeHBbIi ¢ JrHoi BomHsl 530 HM. (7,7 107 M/c)

3. Kocmuyeckuit kopabib ymansercst oT 3emiu co ckopocthio v=10 km/c. Yacrora
Vo 3JIEKTPOMAarHUTHBIX BOJIH, M3JIy4aeMbIX aHTEHHOM Kopalus, paBHa 30 MI'nm. Omnpenenuthb
JOTIEPOBCKOE CMEIIEHHE AV YaCTOThl, BOCIPUHUMAEMOU MpUEMHUKOM. (MeHblIe Ha 1 k['11)

Buicokuit yposens

1. Wwmest B BUy, 4TO JUI JOCTATOYHO KECTKUX PEHTTEHOBCKUX Jy4eW AIIEKTPOHBI Belle-
CTBa MO’KHO CUUTaTh CBOOOIHBIMHU, ONPENEINTh, HA CKOJIBKO OTIIMYAETCS OT €IMHUIIBI [T0Ka3a-
TeJb MPETOMIICHUs rpaduTa sl pEHTT€HOBCKUX JIydel ¢ JJTMHOM BOJIHBI B BakyyMme A = 50 nM.
(-8 107

2. [Ipu xakoii mpeaenbHOM CKOPOCTH V (B AOJISIX CKOPOCTH CBETA) UCTOUHHMKA MOXKHO BMeE-
cTo pensaTuBUCTCKOi dopmynsl v=vo*sqrt((1-B)/(1+p)) ans abdekra [dommepa monb30BaThCs
NpUOTMKEHHBIM BbIpakeHHeM v~vo(1-f), eciiu TOrpenrHoCTh B ONPEICICHUH YacTOThI HE
nomkHa npessimarh 1 %? (0,14c)

3. [Ipu u3zyuenun cnekrpa U3IydeHUs] HEKOTOPOM TYMAHHOCTH JIMHUS U3Ty4EHHUsS] BOJIOPO-
na (A=656,3 M) okazanach cMelleHHOW Ha AA=2,5 HM B 00NacTh ¢ OONbIIEH TITMHONW BOJTHBI
(kpacHoe cmemienune). HaiiTu cKopoCTh V IBUKEHHSI TYMAHHOCTH OTHOCHUTEIBHO 3eMITH U yKa-
3aTh, ylanseTcss OHa OT 3eMIN MM TpuOIIKaeTcs K Hell. (yaansercs co ckopocTsio 1,14 108
M/c)

4. PacckasbiBatoT, 4To u3BeCTHBIN Qu3nk Pobept Byn, mpoexaB oHa)kaAbl HAa aBTOMAIIMHE
Ha KpacHbIi cBeT cBeTo(opa, ObLII OCTaHOBIEH OntoctuTeneM nopsaka. Podepr Byn, cocnas-
muck Ha 3pdext lomepa, yBepsi, 4TO OH eXaja JOCTaTOYHO ObICTPO M KPacHBIN CBET CBETO-
dbopa I Hero U3MEHWICS Ha 3eeHbId. OIEHUTh CKOPOCTh V, C KOTOPOHM oM KHA ObLTa OBI
JIBUTAThCs aBTOMAILIMHA, YTOOBI KpacHbI curHain ceerodopa (A1=650 HM) BOCIIpUHUMAJICS KaK
senensrit (A2=550 um). (5 107 m/c)

KBaHnToBBI€ CBONCTBA CBEeTa

ba3oewtii yposens

1 \OT KakMX  [apaMeTpoB  3aBHUCHUT | 1. OT yacTOTHI 00IYy4arOIIEro CBeTa
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BEJIMYMHA TOKA HACHIIICHUS? 2. 0T MOIIIHOCTH 00JIy4aeMOro CBeTa
3. OT CKOPOCTH BBUIETAIOIIUX JIEKTPOHOB
4. oT CBOWCTB BenecTBa (hOTOKaToaa

2 OT KakuMx MmapaMeTpoB 3aBUCHT paboTa | 1. OT 4acTOTHI 0OJYyUYAOIIETO CBETa
BbIX0z1a ipu poTodpdexTe? 2. OT MOIIHOCTH 00JTy4aeMOro CBeTa

3. OT CKOPOCTH BBUIETAIOIINX JIEKTPOHOB
4. oT CBOMCTB BenecTBa GoTokaroaa

3 | Ckonbko (POTOHOB M3JIy4eHHs C JMHOM | 26 101
BOJIHBI 520 HM B Bakyyme OyqyT HUMETb
sHepruto 1 mJx?

4 | I[lydok onekTpoHOB, mpoias uepes | 13,3 km/c
Y3KyI0 IeJib, CO3JaeT TaKyl ke
IUGPaKIMOHHYI0  KapTUHY, Kak W
MOHOXPOMAaTHYE€CKOE  HM3IIYYCHHE  C
JUIMHOM BOJIHBI 55 HM. KakoBa CKOpOCTb
3JIEKTPOHOB?

5 Jlo xakoro MakcuMajabHOTO IloTeHiuana | 4,5 B
3apAIATCS YIAJEHHBIM OT APYrHX Tei
MEIHBIH IApUK MpH OOIYYEHUU €ro
IEKTPOMAarHUTHBIM ~ M3JIy4YE€HUEM  C
JUTMHOM BOJHEI A = 140 HM?

Cpeonuii ypoeens

1. Nmeercs nBa aOCONIOTHO YEPHBIX HCTOYHMKA TEMJIOBOTO M3JIydyeHHs. Temmeparypa
ogHoro u3 Hux Ti1= 2500 K. Haiitu temmneparypy Apyroro MCTOYHMKA, €CIIU JJIMHA BOJHBI,
OTBEYAIOIass MaKCUMyMY €ro HCIycKarenbHOH crmocobHoctH, Ha Ah = 0,50 MM Oombie
JUIMHBI BOJIHBI, COOTBETCTBYIOIIEM MaKCHUMyMy HCIYCKaTelIbHOH CHOCOOHOCTH IEPBOTO
ucrounuka. (1,75 xkK)

2. DHepreTHUecKas CBETHMOCTh a0COMIOTHO 4epHOTO Tena M, = 3,0 Br/cm?. Omnpenennts
JUTHHY BOJIHBI, OTBEYAIOIIYI0 MAKCHMYMY MCITyCKaTeIbHOH CIOCcO6HOCTH 7Toro Tena. (3,4 107
M)

3. Mennsbrii mapuk auamerpa d = 1,2 ¢cM moMecTuIM B OTKa4aHHBIM COCYII, TeMIeparypa

CTEHOK KOTOPOTO IMOAJEpKUBaeTcsl OIU3KoiM K abcoitoTHOMY Hymto. HauanpHas Temmneparypa
mapuka To = 300 K. Cunrtas noBepXHOCTb IIapuKa aOCOIIOTHO YEPHOU, HAalTH, Yyepe3 CKOJIbKO
BPEMEHH €ro Temreparypa ymeHbiutes B 1 = 2,0 pasza. (3 1)

4. Haiitu ¢ nomouisto ¢opmyinel [lnanka MOITHOCTh M3NTyYEHHS €IUHMIIBI TOBEPXHOCTHU
a0COJTIOTHO YEPHOTO TeJa, MPUXOASINErocs Ha y3KUii MHTepBall JMH BoJaH AL = 1,0 HM BONIM3H
MaKCMMyMa CIEKTPaJIbHOM INIOTHOCTH W3JIy4eHHus, pu teMmeparype tena T = 3000 K. (3,12
kB1/M?%)

5. ®otoH ¢ sueprueit ho = 250 k3B paccescs non yrmiom 3 = 120° Ha nepBOHaYaIbHO
TIOKOMBITIEMCSI CBOOOTHOM 3IeKTpoHe. ONpe/IeNuTh SHEPrHio paccesHHoro doToHa. (2,31 10714

Jx)
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Buvicokuit yposens
1. Todeunblif U30TPONHBIN UCTOUYHUK HCITyCKaeT CBET ¢ A = 589 HM. CBeToBast MOIIHOCTb

ncrounuka P = 10 Bt. HaiiTu paccrosiHie oT MCTOYHHUKA IO TOYKH, TJI€ CPEAHAS] KOHIECHTPALUS
doronos n =100 cm. (8,87 M)

2. Jlazep W3My4yua B UMITyJIbCE IIUTEIbHOCTHIO T = 0,13 Mc my4ok cBeTa ¢ sHepruei E =
10 /x. Haiitu cpenHee AaBieHHE TaKOTO CBETOBOTO MMITYNbCA, €CIH €ro CPOKyCHpOBaTh B
nATHRIIKO guameTrpoM d = 10 MKM Ha HOBEpXHOCTb, MEPHEHIUKYISPHYIO K IY4KY, C
ko3 ummentom orpaxenus p = 0,50. (4,897 Mlla)

3. Haiiti Temneparypy moiHOCTHIO HOHU30BAaHHON BOJIOPOIHOM TUIa3Mbl MJIOTHOCTBIO p =
0,10 r/cM®, mpu KoTOpoil [aBieHME TEMNOBOrO H3JIydeHHsS PABHO Ta30KUHETHYECKOMY
JABJICHUIO YacTHIl Maa3Mbl. IMeTh B BUAY, UTO JaBJI€HUE TEIJIOBOTO M3Ty4YeHUs p = u/3, rae u
— 00BeMHasI TIIOTHOCTh DHEPTHH U3YUYCHHS, U YTO TPU BBICOKMX TEMIIEpaTypax BeIlecTBa
TOIUMHAIOTCS YPaBHEHUIO COCTOSHUS UeanbHbIX ra3os. (1,88 107 K)

4. [Ipu yBenuyeHUn HaNpPsHKEHUS HAa PEHTTEHOBCKOM TpyOke B M = 1,5 pa3a juimHa BOJHBI
KOPOTKOBOJTHOBOM I'PAaHUIIBI CILIOIIHOTO PEHTI€HOBCKOTO CIIEKTpa M3MEHMIach Ha AL = 26 M.
Haiitu nepBonauyanbHoe HanpskeHue Ha TpyOke. (16 kB)

5. Haiith nnuHy BOJMHBI KOPOTKOBOJIHOBOW TPaHUIBl CIUIOUIHOTO PEHTIC€HOBCKOTO
CIIEKTpa, €CIIM CKOPOCTh AEKTPOHOB, MOAIETAONIINX K aHTHKATOAy TpyOokH, v = 0,85¢, rae ¢ —
CKOpOCTh cBeTa. (2,8 M)

6. [Ipu moovyepeHOM OCBEIIEHHH MOBEPXHOCTH HEKOTOPOrO METajlla CBETOM C JNIMHAMHU
BonH A1 = 0,35 MM u A1 = 0,54 MKM 0OHapyXHIIM, 4TO COOTBETCTBYIOIIME MaKCHMAaJbHbIE
CKOpPOCTH (DOTOAIEKTPOHOB OTIIMYAIOTCS APYT OT Jpyra B 1| = 2,0 pa3a. Haiitu paboTy BIxoza c
noBepxXHOCTH 3Toro Metaa. (1,88 aB)

Bonpocsl k 3k3ameny

YpaBHeHMss MakcBesia U AJIEKTPOMAarHUTHBIE BOJIHBI.

ITepexon OT BOJTHOBOW ONTHUKHU K T€OMETPUUYECKON. YpaBHEHHE dMKOHAA.

3akoHbl reomerpruyeckor onTuku. [Ipuanun depma.

LlenTpupoBaHHbIe onTudeckue cucreMol. [locTpoenne n300paxeHuil B TMH3aX.

DOTOMETPUUECKUE NTOHATUS U €AUHULIBL.

[Tonsitue korepeHTHOCTH. [IpocTpaHCTBEHHAsI U BpeMEHHAasi KOT€PEHTHOCTb.

SBnenue nnteppepenun. Knaccnyeckue nHTephepeHIMOHHBIE OIBITHI.

HuTepdepeHius B TOHKUX MJIEHKaX.

MHoronyueBast uHTEphepeHLus.

0. Iudpaxmus. 3oasr OpeHens.

. Hudpaxus Openens u @paynrogepa.

12. IudpaximonHas pemeTka.

13. Audpakiust peHTTeHOBCKUX JTy4eH.

14. TlpuHuune! co3aanus ronorpadpuyeckux U300pakeHui.

15. Tonspuzanus cera. [Inockas, srmmmnTruyeckas nonsgpusanus. 3akon Mamoca.

16. INonspuzanus Mpu OTpaKEHUH U IPEIOMIICHUH Ha TPAHUIIE IPO3PAYHBIX THIICKTPH-
koB. @opmynsl Openens.

17. SIBnenue nBoitHOTO NMydenpenomieHus. UaTepdepeHius moasspu30BaHHbIX TydeH.

HROoo~NoGOr~WNE

[
[
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DoHJ] OLIEHOYHBIX CPECTB MO AUCHUIIINHE «ONTHKa)
110 HanpasieHnio moarotoBku 24.03.03 «baumcTiKa 1 THAPOadpPOANHAMHKAY HampasieHHOCTH (podmto) bammctuka n
rugpoasporuHamuka PI'bOY BO «Henl 'Yy

Bepcus noxymenra - 1 cTp. 19 IlepBelii 3x3eMILLIP KOITS Ne

18. UckyccTBeHHOE IBOMHOE TydenpesioMIeHHe: MexaHnueckas nedopmanus, 3hdexrt
Keppa.

19. Bpamenwne mnockoctu noisipuzanun. Dpdext Dapaes.

20. Tucniepcus cBeta. DneMeHTapHasi TEOPUS TUCTICPCHH.

21. TlornomeHue u paccesiare cBera. 3akoH byrepa. 3akon Panes.

22. Dddexr Jorutepa aJist 37EKTPOMAarHUTHBIX BOJIH.

23. 3aKOHBI TEIUIOBOTO U3MYUYCHHS KOHACHCUPOBAHHBIX CPE/I.

24. Teopus TemnoBoro unydenus. ®opmymna Panes-/xunca. @opmyna [lnanka.

25. ®otorddekr. 3akousl hoTorddekra.

26. 3¢pdexr Komnrona.

27. Ummynbe (OTOHOB U JaBIICHHUE CBETA.

28. YpOBHU 3HEPTUH B aTOME, IIEPEXO/IbI, MOMIOMICHUE U UCITyCKaHHE (DOTOHOB.

29. O0b1miee yCTpOHUCTBO U IPHHIIUAIIBI paOOTHI J1a3€POB.

30. Henunetinbie ontuyeckue 3P exTo

4. MTOPAJOK TMPOBEJAEHUA U KPUTEPUU OLEHUBAHUA
MNPOMEXYTOYHOMN ATTECTAILIUU

4.1. Tlopsinok nMpoBeAeHUS MPOMEKYTOYHOM ATTeCTALUM

Bormnpocsr monbuparores u3 60a3bl JaHHBIX BOIPOCOB M 3a/1a4. KolnuecTBoO 3a1aBaeMbIX
CTYICHTY Ha 3JIEKTPOHHOM 5K3aMEHE BOIIPOCOB PEIIAET JICKTOP, YUTAIOIINI TaHHBINA KypC.

[IponomxuTensHOCTD 3K3aMeHa coctabisieT 60-90 MUHYT.

Baxxno, uTo mocie oTBeTa Ha MOCIEIHUN BOMPOC TeCTa U (POPMATBHOTO TOJBEICHUS
KOMITBIOTEPHON MPOTrpaMMOi pe3yIbTaTOB TECTUPOBAHMS, MPENoaBaTeNlb 00CYKIaeT U 3aJ1aeT
JIOTIOTHUTEIBHBIE BOMPOCHI CTYACHTY IO MOBOAY TOTO WJIM WHOTO oTBeTa. [lo mToram Takoro
co0ecel0BaHuUs MpeEnojaBareib ONpeAesieT YPOBEHb OCBOCHHS IPOBEPSIEMBIX KOMIIETECHINI 1
BBICTABJISIET COOTBETCTBYIOIIYIO OIICHKY.

4.2. Kpurepuu oueHMBaHHUS NMPOMEKYTOYHOI aTTeCTAIIMU 10 BUAAM
OLICHOYHBIX CPeICTB.

O1n4Ho Xopowo YaosaersopurenbHo | HeyrosiierBopureabHo
Beicokuii ypoBeHb Cpennuii ypoBEeHb ba3oBelii ypoBEHB Henocrarounsiii
OCBOEHUSA OCBOEHUSA YPOBEHb OCBOCHUS YPOBEHb OCBOCHHMS
IIPOBEPSIEMBIX IIPOBEPSIEMBIX IIPOBEPSEMBIX MIPOBEPSIEMBIX
KOMIIETEHITHI KOMIIECTEHITHI KOMIICTEHITHI KOMTICTEHITH I
OO6yyaromuiics OO6yyaromuiics Ob6yyaromuiicss 3HakoM | OOyuaronuiics He 3HaeT
OTIIMYHO 3HAET | XOPOLIO 3HAET | C MAaTePHUAJIOM, BIAJECET |OCHOBHBIX  ITOJIOKEHHUU
Marepuall, YMEET |MaTepuall, yYMEET | 10CTaTOYHbIM JUIs | BOITpOCa, HE
AHAJIM3UPOBATh  TEKCT | aHAJIM3UPOBATH BBICKA3bIBAHMS OpHUEHTHPYETCS B
3alaHUI U |TEKCT 3aJaHUN || TEPMUHOJIOTUEN. OCHOBHBIX MOHATUSX,
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apryMeHTHPOBAaHO

JUISL
TEPMHUHOJIOTHEH.
OO6yuatomuiics
MPAKTUICCKH
JIOITYCKAaeT OMIHOOK.

N3JI0KUTHh CBOM OTBET,
BlaJIcET JOCTATOYHBIM
BBICKA3BIBAHHS

HE

apryMEeHTUPOBAHO
HU3JI0KUTh CBOM
OTBET, BIAJICET
JOCTAaTOYHBIM JIJISI
BBICKA3bIBaAHHUS
TEPMUHOJIOTUEN.
OOyyaromuics
JIOITYCKAET

OOyyaromuics
JIOTTYCKaeT
(daKkTHYEeCKHEe OIINOKH,
HE orepupyer
MaTepHaioM I10 TEME.

HE3HAYUTEIIbHBIE
OLLIMOKH.

u3jaraer
TPYIOM, C
(haKTHYEeCKUMHU
OIINOKAMH,
OTKa3bIBaCTCS
OTBETOB Ha BOIIPOCHI.

marepuan  C
rpyobsIMU

6o
oT

4.3. Pe3yabTarbl
copMHPOBAHHOCTH KOMIIETEHIM

MPOMEKYTOYHOH

arrecranmm

U YPOBHH

XapaKTepI/ICTI/IKI/I OTBCTAa

YpoBeHb
OCBOCHHUS
MIPOBEPSEMbIX
KOMTICTEHITHI

Pesynprar
IIPOMEKYTOUHOU
arrecraluu

OTBeuaer Ha BOIIPOC, BOCITPOM3BE/IS
COOTBETCTBYIOIIIME MaT€MaTUYECKHE BBIKIAIAKUA H
JIOTUYHBIE  PACCYXJACHHS, 3aJada TOJHOCTBHIO
pemieHa, CTYAEHT TPaBWIBHO OOOCHOBHIBAET
MIPUHSATHIE pelieHns. BO3MOXHBI HECYIIECTBEHHBIE
OIIMOKHU.

BBICOKUH

OTJIMYHO

CryneHT TBep/O 3HaeT Marepuai, FPaMOTHO U IO
CYIIECTBY M3JIaraeT ero, Ho MPH 3TOM JIOITyCKaIOT-
csl HerpyOble omMOKM MpH BbIBOjE (hopMyln U pe-
IICHWU 3a]la4d W OTCYTCTBHE HEKOTOPBIX dJe-
MEHTOB BBIBOJIA.

cpeaHui

XOPOIIO

3HaeT TEPMUHOJIOTHUIO, T.€. OTBEYAET HA BONPOCHI
0a30BOr0 ypOBHS M 3HA€T OCHOBHBIC IOHATHS,
cooTHouleHUs: (0e3 BbIBOJA), OINpeAesieHue u
(¢u3nUecKuil CMBICI BEJIMYHH.

0a30BBbIid

YAOBJICTBOPUTCIIBHO

He moxeTt oTBeTHTHh Ha BONPOCHI 0a30BOr0 YPOBHS,
HE 3Ha€T OCHOBHBIE MOHATHSA, GOPMYIIHI,
ornpezeneHue U pU3NUIeCKUuil CMbICI BEJTUYHH.

HEIOCTAaTOYHBIHN

HCYIOBJICTBOPUTCIILHO

Oco0eHHOCTH MTPOBEIEHUH MPOLIEAYPHI OLICHUBAHUS PE3y/IbTaTOB 00yUYEHUS! MHBAJINIO0B
U JIMI C OTrPaHUYEHHBIMH BO3MOXKHOCTSIMHM 370pOBbsi 0003HaueHbl B paboueill mporpamme

JUCILIUILINHEL.

YpoBHU cHOPMUPOBAHHOCTH KOMIETEHIIMH ONpPENEeNsIeTcs CAeAYIOIUM 00pazoM:
1. Beicokuii ypoBeHb c(hOPMUPOBAHHOCTH KOMIIETEHLIUI COOTBETCTBYET OLEHKE OTIIMYHO:
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npeanosiaraeT  (GOpMUPOBAaHUE KOMIIETEHLIMH Ha BBICOKOM YPOBHE, TOTOBHOCTh K
CaMOCTOATENIBHOM  MPO(ECCUOHAIBHOM  JEATEIbHOCTH: CTYACHT CBOOOIHO BIAJ€eT
TEPMUHOJIOTUEN U MOHATUHHBIM alllapaToM AUCLUUIUIMHBI, YTO M03BOJSET (HOPMYIUPOBATH
BBIBOJIBI M YYacTBOBAaTh B JUCKYCCHMHM IO Yy4eOHBIM BOIIPOCAM JaHHON JUCIMILIMHBI,
MOJHOCTBIO C(OPMHPOBAHO YMEHHE NMPHUMEHSATh MOJIYYEHHYIO TEOPETHUYECKyI0 0asy s
pELICHUS KOHKPETHBIX IIPAKTUYECKUX 33]1a4 U YBEPEHHO BJIAJICTh HABBIKOM UX PEILICHMUS;

2. Cpennuil ypoBeHb COOTBETCTBYET OI[CHKE XOPOIIIO:
npezanosnaraeT (GOpMHPOBAHUE KOMIIETEHIIMA Ha CpEIHEM YPOBHE: CTYAEHT XOpOUIO
BJaJeeT OCHOBHOM TEPMUHOJIOTHEH W MOHATHUMHBIM  anmaparoM  JUCLUIUIMHBI,
c(OpMHPOBAHO YMEHHUE IPHUMEHATh IOJYYCHHYI0 TEOPeTHUECKyro 0a3y A pelieHus
KOHKPETHBIX MPAaKTUYECKUX 3a/1ad U BJIa/IeTh HABBIKAMU peLIeHUs 0a30BbIX 3aj1ad;

3. ba3oBbIif ypoBeHb COOTBETCTBYET OIICHKE YIOBIECTBOPHTEIHHO:

npeanosnaraeT (GOpMUpPOBaHUE KOMIIETEHIIMH Ha Ha4aJbHOM YPOBHE: CTYJACHT BIaJeeT
OCHOBHOM TEPMHUHOJIOTMEW W TMOHATHUMHBIM annaparoM IJUCLMUILIMHBI U HEAOCTaTOYHO
BJIaJIeeT METOJIaMH peleHus 0a30BbIX 33/1ay;

4. Hwuskuil ypoBEHb COOTBETCTBYET OLICHKE HEYI0BIETBOPUTEIBHO:
CTY[EHT HE BJIaJICET OCHOBHOM TEPMUHOJIOTUEN U NOHATUWHBIM aIlllapaToM JHCLUIUIMHBI;
HE BJIa/ICCT HaBbIKAMH PEUICHUs 0a30BbIX 33/1a4.
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24.03.03 baaaucTHKa M THAPOAIPOAUHAMUKA, HANPaBJIeHHOCTD (Mpoduin) «baiucTuka u
ruapoa’poauHamMuka», ®OC no gucuumianHe «Ontukay», 2025 rog Hadopa, ounas popma

od0yuyeHust

DoH/I OLIEHOYHBIX CPEICTB THCHUIIMHLI (MOIYJIs1) 0100OPEH H PEKOMEHI0BAH:

IIpopexTop no y4eGHOI paboTte yTBep)kAcHO 24.02.25

VY4eHbIM coBeTOM (pU3HYECKOro (akyinbTeTa

Iporokon 3acenanus Ne 05 or 06.02.2025

[Ipencenarens YueHoro cosera

¢dm3ryeckoro akynpTeTa COINIaCOBAaHO

3acenannem kadeapsl oduieii M TeopeTndeckoii puznKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3aBenyromuii Kadeapoi COTJIaCOBaHO

ABTOpBI (COCTABUTEIH)

A.A. CanamaToB

M.A. 3arpebun

A.E. Maiiep

A.E. Maiiep
A.A. D6enn

CTpykrypa paGoueii nporpamMmbl cooTBeTcTBYeT npukasy pekropa ®I'bOY BO «Ueal ¥V» ot «13»

anpens 2021 r. Ne 247-1



