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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

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 cTp. 2 IlepBelii 3x3eMILLIP KOITS Ne

Conep:xkanue

1. ITacmopT hoHa OIIECHOYHBIX CPEJCTB

2. I[lepeuenn hopMUPYEMBbIX KOMITCTEHITUN

3. CozeprkaHue OLICHOYHBIX CPEJICTB MO JUCITUTIIINHE

3.1. Bujpl O11eHOYHBIX CPEJICTB

3.2. ConepxaHue OIEHOYHBIX CPEJICTB

4. Tlopsiok mpoBeICHUSI U KPUTEPUU OLICHUBAHUS TPOMEXKYTOYHOM aTTeCTallluN
4.1. ITopaok MpOBeACHMS MPOMEKYTOUHOU aTTeCTAlUN

4.2. Kputepun OIICHUBAHUS MTPOMEKYTOUYHON aTTECTAIMH 11O BHUIaM OIICHOYHBIX
CPEICTB

4.3. Pe3ynbpTaThl MPOMEKYTOUHON aTTECTAIIUU U YPOBHU CHOPMHPOBAHHOCTH
KOMIICTCHIIHM
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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

DOH/1 OLIEHOYHBIX CPENCTB MO AUCIMIUINHE «ONTHKA»

o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1

ctp. 3

IlepBelii 3x3eMILLIP

KOITS Ne

1. MACHHOPT ®OHJJA OHEHOYHBIX CPE/ICTB

Hanpasnenne noarorosku: 03.03.02 ®dusnka
Hanpasnennocts (mpoduis): Ousnka
Jucuumnmaa: OnTuka

Cemectp: 4

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

2. IEPEYEHb ®OPMUPYEMBIX KOMIIETEHIIUI

W3ydenne aucumiuinabl «ONTHKA)» HAMPaBJICHO Ha (GOpPMHUpPOBAHUE KOMIICTCHIIUN, TIPH-
BEJICHHBIX B CIEAYIOLICH Ta0nuiie:

Koxpe! xomre-

TEHIUU Copnepxanue komrereH- | Maaukaropsl goctkenus | IlepeueHs miaHupyembix
COIIACHO i corstacHo ®PI'OC KOMIIETEHIIH COTJIACHO | pe3yJIbTaTOB 00y4YeHHUs 1O
droc (OITOIT BO) OIIOII JTUCIUTIITUHE
(OIIOIT BO)
OIIK-1 Cnocoben mnpumensts | OIIK-1.1. Ob6nangaer | 3HaTh!
0a30Bble  3HaHMA B | 0A30BBIMHU 3HaHuAMH, | g poctmxenus OIIK-
obmactu (¢u3HKO- | MOMyYeHHBIMU B oOnactu | 1.1: 0a30BbIe TIOHATHSA,
MaTeMaTH4eCKUX U | QU3UKO-MAaTEeMaTUYECKUX | MOAETH,  TOIXOAbl K
(W)  eCTeCTBEHHBIX | U (WJIM) ECTECTBEHHBIX | aHAJIU3Y buznyecKux
HayKk B cdepe cBoell | Hayk. SIBIICHUI B paMKax
npodeccroHanbHON OIIK-1.2. JIleMOHCTpUPYET | ONTUKU; OCHOBBI TEOPHH,
NESATEIIBHOCTH YMEHHME pellaTh 3aJaud, | IPUHLIMUIBI W METOMABI
bopmynupyemsbie B | ONTHKH; METO/IbI
pamKax (GU3MKO- | TEOPETUUECKUX "
MaTeMaTH4ecKuX U (WIN) | SKCIePUMEHTAIbHbBIX

€CTECTBEHHBIX HayK.
OIIK-1.3. MImMeeT HaBBIKH
HCIIOJI30BaHUSI OCHOBHBIX
MMOHSTHUH, 3aKOHOB
(bu3HKO-MaTEMaTHYECKUX
u (W) ecTeCTBEHHBIX
HayK Il pelleHUs 3ajad
npodeccuoHaTbHOM
JIeATETbHOCTH.

UCCIIEZIOBAaHUN B (DU3HKE.
YMeTh:

Hns goctmwxkenus OIIK-
1.2 HCIIOJIB30BaTh
0a30Bble TEOpPETUYECKHE

3HaHUST  TI0  OITHUKE;
MOHUMAaTh, U3Jaratb |
KPUTHUYECKU
aHaJTU3UpoBaTh 0a30BYIO
obmeduznueckyro
uH(pOPMALHUIO;
MTOJTb30BATHCS

OCHOBHBIMHM ITOHATHUSAMU,
3aKOHAaMM HW MOJCIIAMU
OIITHUKU, peiaTb
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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

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1

ctp. 4

IlepBelii 3x3eMILLIP

KOITS Ne

TUTIOBBIC 33]]a4¥ O TUKHU.
Bnaners:

Hns moctmwxkenust OIIK-
1.3: HaBBIKOM peLICHUS
KOHKPETHBIX (PU3NIECKHUX
3azau;
o0paboTku U
SKCIEPUMEHTAJIbHOU U
TEOPETUYECKOU
(buzmveckoi
UH(POPMAITUH.

METOoOJaMU
aHaJin3a

3. COAEP’KAHUE OINEHOYHbLIX CPEJACTB 11O JUCIIUIIJIMHE

3.1 Buabl oleHOYHBIX CPeICTB

KonTponupyemeie
Neo | Koutponupyemblie KonTponupyemsie POJIPY HanmenoBanue
YPOBHH OCBOEHHUS
n/n KOMIIETCHIIUN pazzensl . OLIEHOYHOTO CPE/CTBA
KOMITETEHIIUI
Baezienne. 0a30BblIll, cpeHUN OTYETHI MO 3a/1a4am
1 OIlK-1 ['eomerpuueckas » b ’ ’
BBICOKHUI BOIIPOCHI K 9K3aMEHY
ONTHUKA
9 OITK-1 DJeKTpOMarHuTHhIE 0a30BbIl, CPEIHUNA, | OTYETHI [0 3aJa4am,
KoJIeOAHUS U BOJHBI BBICOKHH BOIIPOCHI K OK3aMEHY
3 OIK-1 WNuTtepdepenuus 0a30BbIl, CPEIHUN, | OTYETHI 110 3aj]a4am,
CBETOBBIX BOJIH BBICOKHH BOIIPOCHI K OK3aMEHY
4 OIK-1 Judpaxus cBETOBbIX | 0a30BbIM, CPEIHUN, | OTYETHI IO 3aja4am,
BOJIH BBICOKHH BOIIPOCHI K OK3aMEHY
0a30BbIH, cpeHUN OTYETHI 110 3a1a4aM
5 OIlK-1 [Monspu3zarus ceera > CPCAIH, A ’
BBICOKUI BOITPOCHI K 3K3aMEHY
BsaumoneiictBue o .
. 0a30BbIl, CPEIHUNA, | OTYETHI 110 3aJa4am,
6 OIIK-1 AIIEKTPOMArHAUTHBIX .
BBICOKUM BOIIPOCHI K DK3aMEHY
BOJIH C BELIECTBOM
7 OIIK-1 KBanToBEBIE CBOMCTBA 0a30BBIi, CPETHU, OTYETHI IO 3ajJ1a4am,
CBETa BBICOKHH BOIIPOCHI K OK3aMEHY

3.2 ConepskaHue OLEHOYHBIX CPEACTB

baszoewuii yposens

I'eomeTpuyeckasi onTuka

1

CBeroBOlM NyYOK BBIXOAUT U3 CTEKIa B
BO31yX. YTO IPOMCXOAUT MPHU 3TOM CO

CKOPOCTb YBCJIUYHUBACTCHA
4acToTa HE UBMCHUJIACH
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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

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 cTp. 5 IlepBelii 3x3eMILLIP KOITS Ne

CKOPOCTBIO nux pacupoCTpaHCHUs, | AJTHHA BOJHbI YBCJINYNIACH

4aCTOTOM AMEKTPOMArHUTHBIX
KoJcOaHUH CBCTOBOM BOJIHE, JJIMHOMH
BOJIHEI?

2 | Ha nae Bomoema, mryOomHa Kotoporo 2 M, | 1,5 M
HaxoauTcs mpenMmeT. Ha kakod rmimyOuHe
YBUJUT O3TOT MpeaMeT Haloaareib,
KOTOPBIA CMOTPUT Ha HEro CBEpXY
MEPICHIUKYISIPHO TOBEPXHOCTU BOJBI?
ITokazarens npenomieHus N=1,33.

3 | B nHo Bomoema miyOmHOi 2 M BOWTA | 2,6 M
cBas, Ha 0,5 M BeICTynaromiass U3 BOJBI.
Haitgure mivHy TEHUW OT CBauW Ha JHE
BOJIOEMa IpH yruie najgeHus 60°.

4 | BennuuHa  mpsimoro  uzoOpaxenus | 0,4 m
nmpeaMeTa  BABOE  OONbIE  CaMOTo
MpeaMeTa. Paccrosnue MEXKIY
MpeaAMETOM U H300pakeHreM paBHO 20
cMm. Uemy paBHO (DOKYCHOE PACCTOSIHHE
coOuparome JTUH3bI?

Cpeonuii ypoeens

1. JUis HEKOTOpOM JUIMHBI BOJHBI IIOKAa3aTellb MPEJIOMIIEHUS IUI0CKOMapaIeIbHON
MPO3pauHOM IUIACTUHKM H3MeHseTcss OT 3HadeHus ni=1,40 Ha ogHOW M3 MOBEPXHOCTEH 10
n2=1,60 na npyroi. Tommmua mumactuaku d=10,0 mm. Kakoe Bpems t 3arpaunBaeT cBeT Ha
TIPOXO’K/IEHHE TITACTUHKHU B TIEPHEHAUKYIApHOM K Heif Hanpasnennu? (0,5 10720 ¢)

2. NwmeeTcss ogHOpPOAHO CBeTAMmMiiCS TUCK pamuyca R, spkocth kotoporo L=Lo cos 3
(Lo — xoHcranTa, paHas 1,00%10% k1/M?, § — yron ¢ HOpMambio K MOBepXHOCTH). Haiftn
cBeTOBO#f 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)/I0r0 3epKajla HaXOAMTCS TOYEYHBIM MCTOYHHUK cBeTa. Omnpenenutb paccrosiHue d Mexny
MHHUMBIMH H300pa’keHUSIMU UCTOUHHUKA B 3epKanax. (3,5 MM)

4. Bornyroe cdepuueckoe 3epkamo aeTr Ha dKpaHE HU300paKEHUE TPEIMETa,
yBennueHHoe B ['=4 paza. PacctosHue a oT npeamera 1o 3epkajia paBHO 25 cM. Onpenennts
panuyc R xpuBuznsl 3epkana. (0,4 m)

5. @okycHoe pacctosHue f BorHyroro 3epkaiga paBHO 15 cm. 3epkamo gaet
JeNCTBUTENbHOE N300pakeHre MpeIMeTa, YMEHbILIEHHOE B TpH pa3za. OnpenenuTs paccTosiHUE
a OT mpeameTa 1o 3epkana. (60 cm)

Buvicokuii yposens

1. Bornyroe 3epkano gaer Ha 3kpaHe n3o0paxenue CoiHIIA B BUJE KpyXKa JIUAMETPOM
d=28 mMm. [lnamerp Connila Ha HeOe B yrioBoi mepe B=32'. Onpenenuts paguyc R kpuBu3HbBI
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MHWHOBPHAYKH POCCUN

DY

DenepanbHOE FOCYIApCTBEHHOE OIOKETHOE 00pa30BaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs

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

dusnueckuii paKyasTeT

Kagenpa obreii u Teoperndeckoit pu3nku

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 cTp. 6 IlepBelii 3x3eMILLIP KOITS Ne
3epkaina. (6,02 m)
2. Panmnyc R kpuBu3HBI BhIMykiioro 3epkaia paBeH 50 cm. Ilpeamer BwicoToit h=15 cm

HAXOAMTCS HAa PACCTOSIHUU a, paBHOM | M, oT 3epkana. Omnpenenuts paccTosHue b oT 3epkana

1o n300paxxeHus u ero Beicoty H. (20 cMm, 3 cm)

3. Jlya mamaer mox yrmioMm €=60° Ha CTEKJISHHYIO IUIACTHHKY TonmmHOM d=30 Mmm.
Onpenenutb 60KOBOE cMeleHre AX JTyda Iociie BeIxoa u3 miacTuHK. (15,36 Mm)
4. Ilyuok mapasuienpHBIX JIydell MaJaeT Ha TOJCTYH CTEKJISIHHYIO IUIACTUHY IOJ YITIOM

€=60°, u mpenomysisich nepexoaut B crekio. Illupuna a mydka B Bo3ayxe paBHa 10 cwm.
Onpenenuth mupuHy b myuka B crekie. (16,25 cm)

5. Ha crexnsHHylo npusmy c mnpenomisomuM yraom 6=60° mnamaer nyd cBera.
OrnpenenuTh MOKa3aTelib MPETOMJICHUS N CTEKJA, €CIW MPU CUMMETPUYHOM XONI€ Jiyua B

npusMme yroi otkioHenust 6=40°. (1,53)

DJIeKTPOMATHUTHBIE KOJIeOAHUSI M BOJTHbBI

baszoewuii yposens

1 | Jlorapudpmuueckum JEKPEMEHTOM
3aTyXxaHusi  Ha3pIBaeTcs  (pU3MUecKas
BEJIMYMHA ...

1. oOparHas HPOMEXYTKY
KOTOPBIN aMILIUTYA
YMEHBILIAETCS B € pa3

2. moka3bIBarolIasi, BO CKOJIbKO Pa3 aMILIUTYa
KoJ1e0aHMs yMEHBIIIAeTCs 3a EPHOJL

3. mokasplBaiolias, BO  CKOJIBKO  pa3
HanpsDKEHUE HAa KOHAEHCATOpPE B PE30HAHCE
Oonbllle  HampsDKEHUs, MOABOJUMOIO K
KOHTYpY

4. oOpaTHasi 4YHCJYy NEPHONOB, B TedeHHE
KOTOPBIX aMILINTYyAA KOJIe0aHUA
yMeHbIIaeTcs B € pa3

5. IpaBUIIbHBIN OTBET HE IPUBEACH

BPEMCHH, 3a
KoJIe0anusa

2 | Ilox muknnyeckoil (KpyroBoi) 4acToToi
Kojie0aHus ciaeyeT MOHUMATh ...

1. BpeMst OTHOTO TTOJIHOTO KoJieOaHust

2. 9icno KoneOaHuil B €TUHUILY BPEMEHH

3.  BeNMYMHY, OOpaTHYI0O  IPOMEKYTKY
BPEMEHH, 32 KOTOPHII aMIUIUTyAa KojeOaHui
YMEHBIIUTCS B € pa3

4. yncJio kosie0anuii 3a 6.28 cexyHa

S. IpaBUJIBLHBIA OTBET HE MPUBEJIEH. ..

3 | Ammutyna 3aTyXaroIIero
ANMEKTPUIECKOTO KoJIeOaHus
TEOPETUIECKU YMEHBIIAETCS oT
Ha4YaJIbHOT'O SHAYCHU A o HYJIIA B

TCYCHUC BpCMCHU, PABHOTO ...

1. nepuony konedanuit

2. BpEMEHH peJlaKcaluu

3. 06CKOHEYHOCTH

4. omnpeneleHHOMY IIPOMEXYTKY BPEMEHHU,
pa3IMYHOMY AJI Pa3HBIX KOHTYPOB

5. MpaBUJIBLHBIA OTBET HE NMPUBEICH

4 | JlekpeMEHTOM 3aTyXaHWsi Ha3bIBAETCS
¢dbu3nueckas BeJIMUMHA ...

1. ITOKa3bIBaromiasd, BO CKOJIBKO pas
HAIIPsOXKCHUE Ha KOHACHCATOPE B PC30HAHCE
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MUMHOBPHAYKH POCCUUN

@” DenepanbHOE rocy1apcTBEHHOE OIOKETHOE 00pa3oBaTeIbHOE
YUPEXKAEHUE BBICIIETO 00pa30BaHUs
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@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 ctp. 7 IlepBelii 3x3eMILLIP KOITS Ne

Ooyipllle  HANPSDKCHUS, IOABOJUMOTO K
KOHTYpPY

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

3. oOparHas TPOMEXYTKY BpEMEHH, 3a
KOTOPbIN aMILIATY/Ia KoJIeOaHu
YMEHBIIIAETCS B € Pa3

4. nmnoka3pIBaIIasi, BO CKOJIbKO pa3
aMILUINTYIa KoJieDaHusl yMeHbIIAeTcd 3a
nepuoja

5. TIOKa3bIBAOINAs, BO CKOJIBKO Pa3 aMILUIUTYNA
KoJIeOaHMsI YMEHBIIIACTCS 32 OJTHY CEKYHY

6. IpPaBWIIbHBIN OTBET HE MPUBENICH

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

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

2. o6paTHa51 qucily IIepruoaoB, B TCEYCHUC
KOTOPBIX aMILIMTyda KOJIcOaHMs YMCHBIIACTCA

B € pa3
3. oOparHasi NpPOMeXYTKY BpeMeHH, 3a
KOTOPbIi aMILTUTYA KoJIe0aHus

YMeHbIIAETCH B € pa3

4. moka3pIBaroIas, BO CKOJIBKO pa3 aMIUIUTYNA
KOJIeOaHUN yMEHBIIAeTC s 3a MEPUO]

5. IpaBUIIbHBIN OTBET HE IPUBEACH

Cpeonuii ypoeens

1. B BakyyMe pacHpOCTpaHseTCs TIOcKas HIeKTPOMAarHUTHAs BoHa ¢ o mopsaka 1010 ¢t
AMIIIUTYA AIEeKTpudeckoro Bekropa BoiHbl Em=0,775 B/mM. Ha nmyTtu BonHBI pacnonaraercs
HOIVIONIAONIasl BOJHY IOBEPXHOCTh, uMeromas ¢opmy noiycdepsl paguyca r=0,632 w,
oOpailleHHasi CBOEH BEpIIMHON B CTOPOHY pachpocTpaHeHus BojiHbL. Kakyro sHepruto W
HOIVIOUIAET 3Ta MoBepXHOCTH 3a BpeMs 1=1,00 c? (1 m/Ix)

2. DJeKTpoMarHuTHas BOJIHA, U3TydaeMasi JJIEMEHTapHbBIM JUIOJIEM, paCIpOCTpaHseTCs B
BakyyMe. B BOJIHOBOII 30HE Ha JIyde, IPOBEJEHHOM M3 JUIIOJS NEPIEHIUKYISIPHO K €r0 OCH, B
TOYKe, Haxojsmencs Ha pacctosHuH 1=1,00 M OT JUIONS, aMIUIMTYAa HANpPS)KEHHOCTH
snekTpudyeckoro noinsg Em=1,00 MB/M. Bbrumcnauts momuocts P usnmyuenus aumons (T.e.
HHEPrHIo, U3ITY4aeMyI0 JUMOJIEM B €UHHUILY BPEMEHHU 0 BceM HampasieHusm). (11 Br)

3. Haiitu 4ncno Bo3MOXKHBIX COOCTBEHHBIX KoseOaHUi cToj0a Bo3ayXxa B TpyOe, 4aCTOTHI
KOTOpBIX MeHbIne vo = 1250 T'i. [Jnuna tpyOsr 1 = 85 cm. Ckopocth 3Byka v = 340 m/c. Tpyba
OTKpBITa ¢ 000MX KOHIIOB. (6)

4. Ha nytu nnockoi 3ByKOBOW BOJIHBI, pACIIPOCTPAHSIOLIEHCS B BO3/AYX€E, HAXOAUTCS 1Iap
pamuyca R = 50 cm. [[nuna 3BykoBoii BoiHbI A = 20 cM, yactora v = 1700 ['u, ammiuryna
kosiebanuit naBneHus B Bo3ayxe (Ap)m = 3,5 Ila. Haiitu cpennuii 3a mepuona kojiebaHUsI TTOTOK
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o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 cTp. 8 IlepBelii 3x3eMILLIP KOITS Ne

SHEPruM, Nnajaroliel Ha nosepxHocts mapa. (0,01094 Br)
Buvicokuit yposens

1. B omHOpomHei cpene pacmnpocTpaHseTcs IIOoCKas yrmpyras BojHA Buaa & = ae (ot -
kx), e a, v, ® u k — nocrosaubie. HaiiTi pa3HOCTh (a3 KoneOaHuid B TOUKaX, I71€ aMILTUTYIbI
CMeIIeHHs YaCTHIL CPeIbl OTIMYAIOTCS APYT OT apyra Ha 1 = 1,0%, eciu y = 0,42 M u quna
BostHBI A = 50 cm. (0,3 pan)

2. M30TponHplil TOUEUHBIN MCTOYHMK, 3BYKOBas MoOIIHOCTh koroporo P = 0,10 Br,
HAXOJIUTCS B LEHTPE KPyIIoro mosoro uwinHiapa paauyca R = 1,0 m u Beicotsl h = 2,0 M.
[Tonaras, 94TO CTEHKHU LMJIMH/PA [TOJHOCTHIO MOIVIOLIAIOT 3BYK, HAWTU CPEJHUI MOTOK SHEPIUH,
najarmuil Ha 60KoBYI0 ToBepxHOCTh IuHapa. (0,071 BT)

3. Haiitu uncino BO3MOKHBIX COOCTBEHHBIX KosleOaHUi cToj0a BO3ayXxa B TpyOe, 4acTOTHI
KOTOpbIX MeHbIe vo = 1250 ['u. Jnuna TpyOs! 1 = 85 cm. Ckopoctsb 3Byka v = 340 m/c. Tpy6a
3aKphITa C OHOTO KOHIIA. (6)

4, Ha paccrostauu r = 100 M OT TOYEUHOTO M30TPOIHOIO MCTOYHMKA 3BYyKa 4acToThl 200
I'n yposenb rpomkoct L = 50 nb. Ilopor cipliimMocTH Ha 3TOH YacTOTE COOTBETCTBYET
MHTeHCHBHOCTH 3BYyKa Io = 0,10 HEBT/M?. KosddurmenT 3aTyxanus 3ByKoBOi BOMHBI Y = 5,0 M.
Haiitu 3BykoByt0 MomHocTh uctounuka. (1,4 B)

HNHuTepdepeHunst cCBETOBLIX BOH

KBasoguvuii yposens

1 | Kakue YCIIOBUS apisitores | 1. OquHAKOBBIE AMITITUTY/IBI
HEOOXOIMMBIMU i1 HaOmrofeHus | 2. OauHAKOBbBIE YaCTOTHI
YCTOMYHUBOU uHTepdepenmonnoil | 3. OnunaxoBsie (hasbl
KApTUHBI? 4. IlocTosinHasi pa3HocTh (a3

2 PasuocTb xoza nByx | 90°
UHTEepEPEHIIMOHHBIX BOJIH

MOHOXPOMAaTHYECKOTO ~ CBETa  paBHA
YeTBEPTU JUIMHBI BOJIHBL. Ompenenute B
rpajycax pa3HocTh (a3 KojeOaHHi.

3 | Ha »KkpaH OT TOYEYHOrO MCTOYHHKA, | 5,8 MM
HaxOJSIIErocss OT HEro Ha O4YeHb
OOJIBLIIOM PpAcCTOSIHMM, MaJaeT CBET C
quHoM  BoiHbl 580 HM. B akpane
UMEIOTCS [IB€ NapauleJbHbIE ILIENH Ha
pacctosanu 100 MKM ogHA OT JIPYrow.
Omnpenennure paccTOsTHUE MEXIY ABYMS

COCEIHUMU MoJI0CaMu
UHTEP(EPEHITUNOHHBIX MaKCUMYM,
Ha0JFOTaeMbIX Ha JKpaHe,

PACIIONIOKEHHOM MapajuIelIbHO JKpaHy
Ha pacCTOSTHUM | M OT HErO.
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4 | PaccrosHue Mexay JnAByMsl LIensMd B | 1 m
onbeiTe FOHra 0,5 mMm. Illenu ocpemaroT
MOHOXPOMAaTH4YECKUM CBETOM C JIJTMHOM
BOJIHEI 0,6 MKM. Onpenenute
paccTosiHHE OT IIeJield 0 dKpaHa, eclu
mUpruHa HHTEPHEPEHIIMOHHBIX TI0JI0C

paBHa 1,2 M
5 YcranoBka gua  HaOmromeHust  kouerr | 1,48
Hrrotona OCBeIIaeTcs

MOHOXPOMAaTHYECKUM CBETOM C JIJTMHOMN
BOJTHBI 0,6 MKM, TTQAAIOIIIM HOPMAJIBHO.
[IpoctpancTBO  Mexay JIMH30H U
CTCKIITHHOM  INIACTMHKOM  3aIIOJHCHO
JKHIKOCTBIO, W HAOJIIOIEHUE BeNeTCA B
npoxoAsieM cBere. Pannyc KpuBU3HBI
aua3bl 4 M. Omnpenenure IOKa3aTelb
MIPEJIOMJICHUST JKUJIKOCTH, €CJIM PaJNyC
BTOPOT'O CBETJIOrO KoJiblia 1,8 MM.

Cpeonuii ypoeens

1. Paccrosinue d mexnay nByms ensiMu B onblte FOHra paBHo 1 mm, paccrosHue | or
miesie 70 skpaHa paBHO 3 M. OmnpenenuTs IIUHY BOJHBI A, HCIYCKaeMOM HCTOYHHUKOM
MOHOXPOMAaTHUYECKOTO CBETa, €CJIM MIMPHHA b To10c HHTeppepeHIMM Ha SKpaHe paBHa 1,5 MM.
(0,5 MkMm)

2. B omnsite FOHra paccrosaue d mexny mensimu pasao 0,8 mm. Ha xakom pacctosHum |
OT LIeNel cIenyeT pacHoyOKUTh IKpaH, YyTOObl IIUMPHUHA b HMHTEp(EpEeHIIMOHHON MOJIOCHI
oKa3zaiach paBHOM 2 MM? (2,5 M)

3. Ha »skpane naOmomaercss uHTep(dEpeHLMOHHAs KapTHMHA OT JIBYX KOTE€PEHTHBIX
UCTOYHHUKOB cBeTa ¢ JAIMHON BosHBI A=480 HM. Korja Ha myTH OfHOTO M3 IyYKOB IMOMECTHIIN
TOHKYIO TUIACTMHKY U3 IUIaBJIEHOTO KBaplia ¢ ToKaszarejaeM mpenomsienus n=1,46, 1o
UHTEeppEepeHIIMOHHAas KapTUHa cMmecTwiack Ha m=69 mnonoc. Omnpeaenuts Tonmuuy d
KBapLEBOM MIACTUHKU. (72 MKM)

4. VYroBoit auametp 3Be3abl berenbreiize (o Opuona) paseH 0,047 yrnoBoi CeKyHIBI.
Uemy paBeH panyC KOT€PEHTHOCTHU Pxor CBETA, MPUXOSIIETO HAa 3eMIIIO OT 3TOH 3Be3/1b1? (2,98
M)

S. KimuaoBunnas mmactuaka mupuesel a=100,0 MM uMmeeT y OZHOro Kpas TOJIIUHY

b1=0,358 MM, a y npyroro b,=0,381 mm. [Tokazarens npenomienus miactuHku n=1,50. ITox
yrioM 9=30° Kk HOpMaliu Ha IJIACTUHKY IMaJaeT MydyoK MapaUiedbHBIX JIyder. J[imHa BONHBI
MaJaroIIero ceera A=655 HM (kpacHbIi 11BeT). OnpenenuTs mupuHy AX uHTEp(EepEeHITNOHHBIX
oJIoC (M3MEPEHHYI0 B ITUIOCKOCTH IUIACTHHKH), HAOIIOMAeMBIX B OTPAKSHHOM CBETE, JUIS
CITyd4asi, KOTJia CTeTIeHb MOHOXpOMAaTHIHOCTH cBeTa A/AA paBHa 5000. (1 mm)
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Buvicokuit yposens
1. Paccrostnus ot Gunpusmbl @peHens A0 y3KOH IeNn U 9KpaHa paBHBI COOTBETCTBEHHO a

=25 cmu b =100 cMm. bunpusma crexisiHHAs ¢ TpeaoMIsrommmM yriiom 0 = 20'. Halitu nnuny
BOJIHBI CBETA, €CJIM MIUPUHA UHTEP(DEPEHIIMOHHOM 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,
pacnionoxxeHHoM 3a auadparmoit Ha 1| = 100 cm, oOpasyercs cucrema MHTEpDEPEHIIMOHHBIX
nojsioc. Ha kakoe paccTosiHiE U B KaKyl0 CTOPOHY CMECTSITCSI 3TU IIOJIOCHI, €CJIM OJIHY U3 IIeel
NEPEKPHITh CTEKISTHHON MIACTUHKON TOMmUHBI h = 10 MkM? (2 MM U CMECTUTCS B CTOPOHY
IIEJIU CO CTEKISIHHON IIaCTUHKOMN)

3. HaiitTu MuHMManbHyO TOJNIIMHY IUIEHKM C TOKazareiem mpenomsenus 1,33, npu
KOTOpO#l cBeT ¢ AnuHOW BoJHBI 0,64 MKM MCIBITHIBAET MAaKCHMaJIbHOE OTPaKEHUE, a CBET C
mumHo# BoHbI 0,40 MKM He oTpaXkaeTcs coBceM. Yrou najeHus csera paseH 30°. (0,65 Mxm)
4. [Tnocko-BhINyKIIasi CTEKJISIHHAS JIMH3a C paanycoM KpuBH3HBI 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/IM OT macTuHKU Ha Ah = 5,0 mxm. Kakum cran paguyc atoro konbua? (1,5 mm)

S. Ha BepmmHe chepudeckoil MOBEPXHOCTH IUIOCKO-BBITYKJIOH CTEKIISSHHON JIMH3BI
uMeeTcsl COUUTM(OBAaHHBIM TMIOCKUHA 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 HaOMOACHUN B OTPAKEHHOM
CBETE C JUIMHOM BOJHBI A = 655 HM. (3,795 mm)

JAudppakuus cBeTOBbIX BOJH

baszoewuii yposens

1 |Ilpu OCBELICHUU TOYeUHBbIM | 1. pa3memiaeTcsi cBeTJIO€ NSITHO
MOHOXPOMAaTHYECKUM CBETOM KpYIIOIro | 2. pa3MEIAeTCsl TEMHOE MSTHO

OTBEPCTHs OYEHb MAJIOTO paguyca Ha | 3. NP MOCTENEHHOM YBeJIWYeHUM paauyca
9KpaHe HaOmonaeTcs IUQPPAKIHOHHAS | OTBEPCTHA  OCBEHIEHHOCTh 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
YBEJIMUUBAETCS U JOCTUTaeT MaKCHMaJIbHOTO
3HAYECHMUSI

2 Onpenenute paauyc TpeTbed 30HHI | 1,64 MM
O®peHenst O ciiydas IUIOCKOW BOJIHBI.
Paccrosinue OT BONHOBOW MOBEPXHOCTH
no Touku HabOmoagenus 1,5 M. Jlnnaa
BoJIHBI 0,6 MKM.

3 Ha menr mmpunont 0,1 MM mamaer | 1m
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HOPMaJIbHO MOHOXPOMAaTHYECKHUI CBET C
JUINHOM BOJIHEI 0,5 MKM.
JudpakimonHass KapTHHA HAOIIOIACTCS
Ha JKpaHe, PacIoJIOKEHHOM
napauieIbHO IICTIH. Omnpenenure
paccTosiHME OT INENM 0 JKpaHa, ecliu
IUPUHA LEHTPAJIbHOTO Makcumyma 1
CM.

4 | Ha nmadparMmy c KpymiblM OTBEpCTHEM | 8
auaMerpoM d=4 MM majaeT HOpMaJbHO
rapajuIeIbHbIN IIY40K Iy4den
MOHOXpoMarudyeckoro  cBera  (A=0,5
MKM). Touka HaOmoAEHUS HAXOIUTCS Ha
OCH OTBEpPCTHsI Ha paccTosHUM b=1 M oT
Hero. Ckoipko 30H Openens
YKJIaJIbIBA€TCS B OTBEPCTUN?

5 | AudpakuuoHHas pemieTka COACPKHUT | 7
n=200 mrpuxoB Ha 1 mMm. Ha pemerky
1a/1aeT HOPMAJILHO MOHOXPOMAaTHYECKHMA
ceeT (A=0,6 MKM). MakcumMym Kakoro
HauOOJBIIETO  TOpSJIKA  JaeT  3Ta

pemerka?
Cpeonuii ypoeens
1. Ha nudpakunonnyio pemerky ¢ nepuonoM d=10 Mxm noa ymiom 0=30° najgaer MOHO-

XPOMATHYECKUN CBET ¢ JIIMHOW BOJIHBI A=600 HM. OnpenenuTs yroi ¢ nudpaxiuu, COOTBET-
CTBYIOILIUI BTOPOMY ITIaBHOMY MakcuMymy. (38,3°)

2. JudpakioHHas KapTHHA MOJyyeHa C MOMOLIbI0 TU(GPAKIUOHHON pEemeTKu JJIUHON
1=1,5 cM u nepuonom d=5 mMxm. OnpenenauTsb, B ClIEKTpe KAaKOr0 HAMMEHBILIETo MOpsiaAKa ITON
KapTUHBI IOJIy4arcs paszesibHble H300pakeHUs BYX CIIEKTPAJIbHBIX JUHUNA C PA3HOCTHIO JJIMH
BOJH AA=0,1 HM, ecliu IMHUM JIeKaT B KpaiiHel kpacHOU yacTu crekTpa (A=760 Hm). (3)

3. Ha rpanp kpucrajuia KaMEHHOW COJIM MAJAET MapajuIeNIbHbIM My4OK PEHTIE€HOBCKOTO
uznydenus (A=147 nm). Onpenenuts pacctosiHue d MEXy aTOMHBIMH IUIOCKOCTSIMH KpHCTaJ-
Ja, eciy TudpaKkiMOHHBIA MaKCUMyM BTOPOTO MOpsAIKa HaOoAaeTcs, Koraa U3IydeHue najaa-
et o yrom 9=31°30' k noBepxHOocTH Kpuctaia. (1,933 um)

4. KakoBa anuHa BOJTHBI A MOHOXPOMAaTHYECKOTO PEHTTEHOBCKOTO M3TyUYEeHHUs], 11aJa0LIero
Ha KpHUCTal KajJblIUTa, €CIU JU(PPAKIMOHHBIA MaKCUMyM IEpBOTO MOpsKa HalJtomaeTcs,
KOT/Ia Yroji 9 MeXIy HallpaBJIeHUEM IaIaloIero M3IyYeHUs: U TPaHbIO KPUCTauia paBeH 3°7
Paccrosine d Mex 1y aTOMHBIMU TUIOCKOCTSIMH KpUCTaJUIa NpUHATH paBHbIM 0,3 HM. (31,2 M)
S. TouedHbIl UCTOUYHUK CBETA C JUTMHON BOITHBI A = 0,50 MKM pacronioxkeH Ha PacCTOSHUU
a =100 cM nepen auadparmoii ¢ KpyrIsIM oTBepcTHeM paauyca r = 1,0 mm. Haiitu paccrosaue
b ot nuadparMel 10 TOUYKH HAOIIOACHUS, JUTsI KOTOpOH 4uucio 30H dpeHens B OTBEPCTUU CO-
craBisietr k = 3. (2)
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Buvicokuit yposens
1. MeXay TOYEYHBIM MCTOYHMKOM CBETa M DKPAHOM IOMECTHIIM TuadparMy ¢ KpyribIM

OTBEPCTHEM, PaJINyC KOTOPOTrO I' MOYKHO MEHSThH B Mpoliecce onbiTa. PaccTosiHust ot nuadpar-
MBI JI0 UICTOYHHKA U KpaHa paBHbI a = 100 cM u b = 125 cM. Onpenenuts ATUHY BOJIHBI CBETA,
€CJIM MaKCHMYM OCBEIICHHOCTH B IIEHTpe NU(paKIMOHHON KapTUHBI HA SKpaHe HalnromaeTcs
npu r1 = 1,00 Mmm 1 caenyromumii MakcuMyM 1pu r2 = 1,29 mm. (597,7 Hm)

2. [Tnockast MOHOXpOMaTuyeckas CBETOBasl BOJHA I1a/1aeT HOPMAJIbHO Ha KPYIJIOE OTBEP-
ctue. Ha paccrosaun b = 9,0 M OT HEro HaxoAWTCS PKpaH, TA€ HAOIIONAIOT HEKOTOPYIO M-
dbpakuonnyro kaptuny. Juamerp orBepctus ymenbummiu B 1 = 3,0 pasza. Haiitu HOBOE pac-
cTosiHHE b', HA KOTOPOM Hal0 MOMECTHTH KpaH, YTOOBI MOIYYUTh Ha HEM IU(GPAKIIHOHHYIO
KapTHUHY, TOI0OHYIO TOH, UTO B MPEABLAYIIEM CIy4yae, HO YMEHBIICHHYIO B 1 pa3. (1 m)

3. ToueyHbIl UCTOYHUK MOHOXPOMATHYECKOIO CBETA PACIOJOXKEH Iepe] 30HHOW Iia-
CTHUHKOM Ha pacctossHuM a = 1,5 M oT Hee. M300pakeHne UCTOUHMKa 00pa3zyercs Ha paccTos-
HuK b = 1,0 M ot uractuaku. Haiitu ¢oxycHoe paccTosiare 30HHO# macTuHKH. (0,6 M)

4, Cser ¢ anuHoi BonmHbl A = 0,50 MKM mafaeT Ha meab WUPHUHBL b = 10 MKM MOJ yIIioM
90 = 30° x ee Hopmanu. HaiiTi yrioBoe mojoKeHue NepBbIX MUHIMYMOB, PAaCIIOIOKEHHBIX T10
00e CTOpPOHBI LIEHTPaAJIbHOTO (PpayHrodepoBa Makcumyma. (26°45")

5. Cger, conepskaiiuii ABe CrieKTpaibHble TuHUU ¢ amuHaMu BosH 600,000 u 600,050 HM,
najaeT HopMaiabHO Ha MUdpakuoHHyI0 pemieTky mupuHbl 10,0 mm. Ilog HEKOTOPBIM yriiOM
Tudpakuy 3 3TH JIMHUU OKAa3aJIMCh Ha TIpeJiene paspenieHus (mo kpureputo Paes). Haiitu 9.
(46,059°)

6. [Ipu npoxoxaeHnn Mmydka peHTI€HOBCKUX Jydeit ¢ A = 17,8 1M yepe3 NoauKpucTaLIu-
4yecKHil oOpasell Ha SKpaHe, pacloioKeHHOM Ha paccTosHuu 1 = 15 cM ot oOpasua, obpazyercs
cucreMa Au(pakMOHHBIX Kosel. Onpenenuts paguyc CBETIOrO KOJbIlA, COOTBETCTBYIOLIETO
BTOPOMY TOPSIKY OTPaKEHUSI OT CHCTEMBI TNIOCKOCTEH C MEKIUIOCKOCTHBIM paccTtosiHueM d =
155 mm. (0,035 m)

Monsipusanus cBera

baszoewuii yposens

1 | Onpenenure crenens  noispuzanuu | 0,8
YaCTUYHO TOJISIPU3ALMOHHOTO  CBETa,
€CIIi aMIUTUTyJa CBETOBOTO BEKTOPA,
COOTBETCTBYIOILAs MaKCUMaJIbHOMN
WHTEHCUBHOCTH CBETa, B 3 pa3a OoibIie
aMIUTUTYIBl, COOTBETCTBYIOLIEH  €ro
MHUHHUMaITbHOH MHTEHCHUBHOCTH.

2 Omnpenenute BO CKOJILKO pa3 | 9,88
YMEHBIIUTCS WHTEHCHUBHOCTH
€CTECTBEHHOT0  CBETa, MPOMIEILIEro
4yepe3 JBa HUKOJSI, TIIABHBIC TUIOCKOCTH
KOTOpBIX 00pasyroT yrom B 60° ecmu
KaKIBIM M3 HUKOJIEM KaK IOIVIONIAET, TaK
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u orpaxaer 5% mNajalomIero Ha HUX
CBeTA.

3 [Iydok ecTecTBeHHOro cBera majaeTr Ha | 1,73
CTEKJIIHHYIO TpusMy ¢ yoiom  30°.
Ornpenenure MokKazarellb MPEIOMIICHHS
CTEKJIa, €CII OTPAKEHHBIH JIy4 sSIBIIETCS
TIJIOCKOTIOJISIPU30BAHHBIM.

4 | Ilydyok cBera, wuAymUHA B Bo3dyxe, | 36°
MaJaeT Ha MOBEPXHOCTh YKUJIKOCTH O

yrioM  €=54°.  Omnpenenauts  yroia

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

5 | Anamuzatop B k=2 paza ymenbmaer | 45°
WHTEHCUBHOCTh CBETA, MPUXOJIIETO K
HeMy OT mnonspuzaropa. OmnpenenuTb

yroi o MEXy IJI0CKOCTSIMU
MIPOITYCKaHUS HoJsIpU3aTopa u
aHanm3aropa. [Torepsimu
MHTEHCUBHOCTH CBETa B aHaJIM3aTope
npeHedpeyb.
Cpeonuii ypoeens
1. VYroi o MeXTy IITOCKOCTSIMHU TIPOITYCKAaHUS TIOJISIpU3aTopa U aHaau3aropa paseH 45°. Bo

CKOJIbKO pa3 YMEHBIIHUTCS WHTEHCHUBHOCTH CBETA, BBIXOMAAIIETO W3 aHAIIM3aTopa, €CIHU YIroi
yBeIU4HTH 10 60°? (B 2 pa3za)

2. Bo ckonpko pa3 ocnabnsieTcsi HHTEHCUBHOCTh CBETA, MPOXOAIIETO uepe3 JABa HUKOIS,
MJIOCKOCTH TPOMYCKaHUsI KOTOPBIX 00paszyioT yron o=30°, eciu B KaXJIOM W3 HHUKOJIEH B
oTaenbHOCTH TepsieTcs 10 % MHTEeHCUBHOCTH Majiarolero Ha Hero cseta? (3,29)

3. B yacTH4HO-IONSIPHU30BaHHOM CBETE aMIUIMTYAA CBETOBOTO BEKTOPA, COOTBETCTBYIOIAS
MaKCUMAaJIbHON WHTEHCHUBHOCTHU CBETa, B N=2 pa3za OoJbllie aMIUTUTYIbl, COOTBETCTBYIOIIEH
MHUHHUMAaJIbHOW MHTEHCUBHOCTU. OTNpeaenuTh cTeneHs noispusanuu P ceera. (1/3)

4. [TnacTuHKy KBapia TOMMUHON d1=2 MM, BBIPE3aHHYIO MEPIEHIUKYISIPHO ONTHYECKON
OCH, IOMECTUJIM MEXIy MapajUIeIbHbIMH HUKOJISMU, B pe3yJabTare Yero IUIOCKOCTb
MOJISIPU3AIMM CBETa MOBEpHYyNach Ha yron ¢=>53°. OnpeaenuTs TOMMMUHY d2 MIACTUHKH, TIPU
KOTOPOM TaHHBI MOHOXPOMAaTHUECKHM CBET HE MPOXOAUT dyepe3 aHaiau3zarop. (3,4 Mm)

5. Ha nyTu yacTHYHO-TIONSPU30BAHHOTO CBETA, CTETEHb MoJspu3anuu P koTroporo paBHa
0,6, mOCTaBUJIM aHAIM3aTOp TAK, YTO MHTEHCHBHOCThH CBETA, IPOIIEIIET0 Yepe3 Hero, craia
MaKCUMaJIbHOU. BO CKOJTBKO pa3 yMEHBIIUTCS HWHTEHCHBHOCTH CBETa, €CIH IUIOCKOCTH
MIPOITYCKAaHMS aHAIM3aTopa MoBepHyTh Ha yroa a=30°?7 (1,23)

Buicokuii yposens

1. JIMHEeHO MONSPU30BAHHBIN CBETOBOM MYyYOK MAaJaeT Ha MOJISIPU3ATOP, BpalAIOIINIACS
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BOKPYI OCH Ny4yKa C YIJIOBOH ckKopocThio ® = 21 pan/c. HailTu cBeToByI0 3HEpPruio,
MPOXOJSIIIYIO Yepe3 MOJSPU3aToOp 3a OJUH O0OpOT, €CIM MOTOK SHEPTrUuU B MAJAIOIIEM ITyYKe
®o =4,0 mBt. (0,6 MIx)

2. [lydok ecrtecTBEeHHOro cBera mnajgaeT Ha cucreMy U3 N = 6 HHKOJIEH, IJIOCKOCTb
IIPOIYCKaHMs KaKJOT0 M3 KOTOPBIX MOBEpHYTa Ha yrosa ¢ = 30° OTHOCHUTENBHO IUIOCKOCTH
MPOIyCKaHMsl TMpenplayiiero Hukomus. Kakasg 4yacTb CBETOBOTO IMOTOKAa MPOXOAMT 4YEpe3 3Ty
cucremy? (0,12)

3. CreneHp nojgpu3allii YaCTUYHO Toisipu3oBaHHoOro ceera P = 0,25. Haittu oTHOIIEHHE
MHTCHCUBHOCTH  TOJISIPU30BAHHOM  COCTaBIIOIIEH 3TOr0 CBeTa K HHTCHCUBHOCTHU
ecTecTBeHHOM cocrapistomiei. (0,333)

4. Ha myts 4YacTM4YHO MOJSPU30BAHHOTO ITydKa MOMECTHJIM HHUKONb. Ilpm moBopote
HUKOJISL Ha yros ¢ = 60° U3 MoN0KeHus, COOTBETCTBYIOIIEI0 MAKCUMYMY MPOITYCKaHUsSI CBETA,
MHTEHCUBHOCTh MpOLIEJIIEro cBeTa yMeHbmmiaack B M = 3,0 pasa. Hailtu crenesb
noJisipu3anuu nagaromiero ceera. (0,8)

5. Ha nmoBepxHocTh BoAbI MOA yrioM bprocrepa magaer mydok IJIOCKOIOJIIPU30BAHHOIO
cBeta. [lnockocTh KoneGaHUil CBETOBOTO BEKTOpA COCTABISIET yroid ¢ = 45° ¢ IUIOCKOCTHIO
naneHus. Haiitu koadpunment orpaxenus. (0,039)

B3aumoaeiicTBue IJICKTPOMATHUTHBIX BOJH ¢ BEIIECTBOM

ba3oewtit yposens

1 |Ilpu mnpoxoxaeHuu B  HekoTopowm | 1/8
BEILIECTBE MyTH | HHTEHCUBHOCTH cBeTa |
yMEHBIIAETC B JBa pa3za. Bo ckosbko
pa3 ymeHbmHTCS | TpU MPOXOXKACHUH
nytu 31?

2 Bo ckompko pa3  HMHTEHCUBHOCTH | 3,254
MOJICKYJISIPHOTO PaCcCesTHUSI CHHETO CBETa
(A=460 HM) MIPEBOCXO/IUT
WHTECHCUBHOCTh PAacCEesTHUS  KPAacHOTO
ceta (A=650 um)?

3 | Halitu  KoHHeHTpamuioo  cBoOOHBIX | 2,4 1018 M3
ANIEKTPOHOB  MOHOCQEpbl, eclnu  Juis
paauoBoiH ¢ yactotoid v = 100 MI't ee
nokaszaresib npeaomiuenus n = 0,90.

Cpeonuii yposens

1. B 3eMHBIX yClIOBUSIX JJIMHA BOJIHBI UCITYCKaeMOIl aTOMapHBIM BOAOPOAOM CIEKTpasb-
Hoi uHMM Hg paBHa A=656 HM. [Ipu uM3MepeHHM ATMHBI BOJIHBI 3TOW JIMHUU B W3JIy4EHUH,
MPUXOASIIEM OT IHaMETPaIbHO MPOTHBOIIOJIIOKHBIX KPAaeB COJHEYHOTO JMCKa, OBbLJIO OOHapy-
KEeHO paznuuue, coctaistoniee AA=0,0088 uM. Bocmonb30BaBIIUCE STUMU JaHHBIMU, HAUTH
nepuoy T obpamenus CoHIIa BOKPYT €ro OCH. (25 CyTOK)
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2. Brecmmii 6oibII0i BKJIAJ B pa3BUTHE ONTHKU M3BECTHBIH aMepUKaHCKHH ¢usuk Po-
6ept Byn ouenb nr00ui myTKy ¥ po3birpbiil. C ero MMEeHeM CBsi3aHO MHOTO JiereHa. CornacHo
OIHOHM W3 HUX Byn ogHaXkapl, ympasisisi aBTOMOOMIIEM, ITpoexal Ha KpacHbIid cBeT. OcraHo-
BUBLIEMY €ro mnojuieickoMy By oObsCHMII CBOM NMPOCTYIIOK T€M, YTO BCIEACTBUE dPdeKTa
Jlomnepa KpacHbBI CBET eMy IMokasaics 3eneHbiM. [lonumelickuii Toxxe mroomn mytky. [losto-
My OH COIIaCWJICSI PUHATH Bepcuto Byna, ogHako omrpadoBai ero 3a npeBblIeHUE CKOPOCTH.
TpeOyeTcst HAliTH CKOPOCTh aBTOMOOWJISA V, IIPU KOTOPOM KPAaCHBIA CBET C JUIMHOW BOJIHBI 690
HM OBLT OBI BOCIIPHHSAT BOJUTENEM KaK 3€JICHBIH ¢ IITMHOM BoiHbI 530 HM. (7,7 107 M/c)

3. Kocmuueckuit kopabip ymansieTcss oT 3emiu co ckopocThio v=10 km/c. Yacrora
Vo 3JIEKTPOMAarHUTHBIX BOJIH, M3JIy4aeMbIX aHTEHHOM Kopalus, paBHa 30 MI'm. Omnpenenuthb
JIOTIEPOBCKOE CMEIIEHHE AV YaCTOThl, BOCIPUHUMAEMOM MpUEeMHUKOM. (MeHblIe Ha 1 kI'11)

Buicokuit yposens

1. Wwmest B BUIy, 4TO JUIs JOCTATOYHO KECTKUX PEHTTEHOBCKUX Jy4el AIIEKTPOHBI Bellle-
CTBa MOXKHO CUMTATh CBOOOJAHBIMU, ONPEEIIUTh, Ha CKOJIBKO OTIMYAETCS OT €UHUIIBI MTOKa3a-
TEJb TIPEJIOMIICHUS TpaduTa A1 pEeHTTEHOBCKUX JTy4del ¢ JITMHON BOJHBI B BakyyMe A = 50 mM.
(-8107)

2. IIpu xakoii mpeaenpbHOM CKOPOCTH V (B AOISAX CKOPOCTH CBETA) UCTOUHHUKA MO>KHO BMeE-
CTO pensTUBUCTCKOU (opmynbl v=vo*sqrt((1-p)/(1+p)) mis s>ddexra Jlomaepa moab30BaThCs
NpUOTMKEHHBIM BbIpakeHHeM V~vo(1-f), eciii HOrpenIHoCTh B ONPEICICHUN YacTOThI HE
noikHa npessimarh 1 %? (0,14c)

3. [Tpu u3ydeHnn crieKTpa M3ITydeHUs] HEKOTOPO TyMaHHOCTH JIMHUS U3ITyYSHHUS BOIOPO-
na (A—656,3 HM) oKa3anach CMEINIeHHON Ha AA=2,5 HM B 001acTh ¢ OOJBIICH JTMHOW BOJHBI
(kpacHoe cmenieHue). HaiiTi CKOPOCTh V JBHKEHHSI TYMAHHOCTH OTHOCHUTEIBHO 3eMIIH M yKa-
3aTh, yAadgeTcs OHA OT 3eMJIM MM TIpHOMIKaeTcs K Heil. (ymansercs co ckopocTsio 1,14 10°
M/C)

4. PacckasbiBatot, uTo n3BecTHBIN pu3uk Podbept Bya, npoexaB onHax/1bl HA aBTOMAIIINHE
Ha KpacHBIN cBeT cBeTo(hopa, OblI OCTAaHOBIEH OnocTuTeneM nopsaka. Podept Byn, cocnas-
mmck Ha dpdext Jlorrepa, yBepsI, 9YTO OH eXaa JOCTAaTOYHO OBICTPO M KPACHBIN CBET CBETO-
¢dopa A HEero U3MEHWICS Ha 3eJeHblil. OLleHUTh CKOPOCTh V, C KOTOPOW JTOJDKHA Obliaa Obl
JIBUTAThCSl aBTOMAIIIMHA, YTOOBI KpacHbI curHai cBetodopa (A1=650 HM) BoCIIpHHUMAJICST KaK
senenblit (A2=550 aMm). (5 107 M/c)

KBanToBELIe cBOMCTBA CBeTAa

baszoewuii yposens

1 |Or «kakux  mapaMeTpoB  3aBHUCHUT | 1. OT 4aCTOTHI 0OTyUAIOIIETo CBETa
BEJIWYMHA TOKA HACKIIIICHUS? 2. 0T MOIIIHOCTH 00JIy4aeMOro cBeTa

. OT CKOPOCTH BBUIECTAIOIINX AIEKTPOHOB
. OT CBOMCTB BemiecTBa (hoToKaroma

2 | Or KaKkux mapaMeTpoB 3aBHCUT paboTa
BbIX0/1a ipu poTodpdexTe?

. OT 4aCTOTBhI 06nyqa10mero CB€Ta
. OT MOIITHOCTH o6ﬂyqaeM0ro CBCTa
. OT CKOPOCTH BBUICTAIOIIUX DJICKTPOHOB

W N =k W
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4. oT CBOMCTB BenecTBa GoTokaroaa

3 | Ckoinbko (POTOHOB M3JIy4eHHs C JMHOM | 26 101
BOJHBI 520 HM B Bakyyme OyayT UMETh
sHepruto 1 mJx?

4 | Ilydoxk o9yeKTpoHOB, mpoias uepe3 | 13,3 km/c
y3Kyl0 1Iellb, CO3/laeT TaKyl XKe
TU(QPaKIMOHHYI0O  KapTUHY, KaKk U
MOHOXPOMATHUYECKOE  HU3JIy4Ye€Hue ¢
JUIMHOM BOJIHBI 55 HM. KakoBa CKOpOCTb
3JIEKTPOHOB?

5 Jlo kakoro MakcumajabHOTO IoTeHiuana | 4,5 B
3apsAOUTCS YOAJICHHBI OT JAPYrHX Tel
MEIHBIM IMAapuK Tpu OOJYyYEHUU €ro
AIIEKTPOMAarHUTHBIM ~ M3JIyYEHHEM  C
JUIMHOM BOIHEL A = 140 aM?

Cpeonuii ypoeens

1. Nwmeercs nBa aOCONIOTHO YEPHBIX HCTOYHMKA TEIIOBOTO HM3IIydeHHs. Temrmeparypa
onHoro u3 Hux T1= 2500 K. Haiitu Temneparypy Apyroro MCTOYHHKA, €CIU JIJMHA BOJIHBI,
OTBEUAIOIasi MAKCUMyMY €ro HUCIycKaTelabHOW crmocoOHoctH, HA AA = 0,50 MM Oomblie
JUIMHBl BOJIHBI, COOTBETCTBYIOLIEH MaKCUMyMy MCIIyCKAaTeJIbHOW CHOCOOHOCTH HEpPBOrO
ucrounuka. (1,75 xkK)

2. DHepreTUYecKas CBETHMOCTH abCOMOTHO YepHoro Tena M, = 3,0 Br/cm?. Onpenenuts
JUTHHY BOJIHBI, OTBEYAIOIIYI0 MAKCHMYMY MCITyCKaTeIbHOH crocobHOCTH 7Toro Tena. (3,4 107
M)

3. Mennsriii mapuk quamerpa d = 1,2 ¢cM oMecTUIu B OTKA4aHHBIA COCYI, TeMIleparypa
CTEHOK KOTOPOTo MOAJEpKHUBaeTcs OIM3KoM K abconoTHOMY Hymo. HauanbHas temmneparypa
mrapuka To = 300 K. Cunras moBepXHOCTh IIapuKa aOCOIIOTHO YEPHOU, HAWTH, YEPE3 CKOJIBKO
BpPEMEHH €ro TeMIieparypa ymeHbmutes B = 2,0 pasa. (3 1)

4. Haiitu ¢ nomoueio ¢opmynsl [1naHka MOIIHOCTE M3JIy4Y€HHUS €IMHUIBI TOBEPXHOCTU
abCOJIIOTHO YEPHOT'0 TeJja, MPUXOJAIIErocs Ha y3Kui MHTepBai JUIMH BoJaH AA = 1,0 HM BO/IM3HM
MaKCUMyMa CHEKTPaJIbHOM IJIOTHOCTH M3iIydeHus, npu temmneparype tena T = 3000 K. (3,12
kB1/M?)

S. ®ortoH ¢ sHeprueit ho = 250 k3B paccesuics nox ymom 3 = 120° Ha nepBoHa4aJIbHO
TIOKOMBIIIEMCS CBOOOIHOM 2NIeKTpoHe. ONpeenuTh SHEPTHI0 paccessHHoro gotoxa. (2,31 10714

k)
Buicokuii yposens

1. TouyeuHblif U30TPONHBIN UCTOYHHUK HCIyCKaeT cBeT ¢ A = 589 um. CBeToBasi MOIIHOCTh
uctoyHuka P = 10 Bt. HaiiTu paccrosiHMe OT UCTOUHUKA 1O TOUKH, I1I€ CPEIHSASA KOHLIEHTpALs
dotoros n = 100 cm. (8,87 M)

2. Jlazep uzny4yws1 B uMIyasce JuMrenapbHocTbio T = 0,13 mMc mydok cBera ¢ sHepruei E =
10 Jx. Haiitu cpeaHee naBlieHHE TaKOro CBETOBOTO MMIIYNIbCA, €CIHM €ro c(OKyCHpOBaTh B

© ®I'bOY BO «Uenl V»




MUMHOBPHAYKH POCCUUN

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

@DOH/T OLICHOYHBIX CPEACTB 110 AUCLHUILTHHE «ONTHKA»
o Hanpasnenuto noarotoBku 03.03.02 «Pusukay HanpasineHHocTH (Tpodmimo) Puznka PI'EOY BO «Yenl 'Yy

Bepcus noxymenra - 1 cTp. 17 IlepBelii 3x3eMILLIP KOITS Ne

nATHBIIKO guamerpoM d = 10 MKM Ha MOBEpXHOCTb, MEPIECHAMKYISPHYIO K MY4Ky, C
ko3¢ dunuentom orpaxenus p = 0,50. (4,897 MIla)

3. Haiitu Temneparypy IOJIHOCTBIO HOHU30BAaHHOM BOAOPOAHOM IIIa3MBbI IJIOTHOCTBIO P =
0,10 r/cM®, mpu KOTOpOW JaBjeHHe TEIJIOBOrO M3IyYeHHsS PABHO Ta30KMHETHYECKOMY
JABJICHHUIO YaCTHII T1a3Mbl. IMeTh B BULY, YTO JaBlIeHUE TEIJIOBOTO M3NyYeHHs p = u/3, rae u
— o0beMHasl IUVIOTHOCTh 3HEPruy U3JIY4EHHUs, U YTO IIPHU BBICOKMX TeMIleparypax BeLeCTBa
TIOIUMHAIOTCS YPAaBHEHUIO COCTOSHUS HeanbHbIX ra3os. (1,88 107 K)

4. [Ipu yBennyeHUn HanpsHKEHUs HAa PEHTTeHOBCKOM TpyOke B M = 1,5 pa3a JuinHa BOJIHBI
KOPOTKOBOJTHOBOM T'PAHUIIBI CIUIOIIHOTO PEHTI€HOBCKOTO CIIEKTPa U3MEHMWIACh Ha AL = 26 mM.
Haiitn nepBonavanbHoe HanpsikeHue Ha Tpyoke. (16 kB)

S. Halitm 1nuHy BOJIHBI KOPOTKOBOJIHOBOM TI'DAaHHIBI  CIUIOIIHOIO PEHTTEHOBCKOTO
CIIEKTpA, €CIM CKOPOCTh AIEKTPOHOB, NOAJIETAIOINX K aHTUKaToay Tpyoku, v = 0,85¢c, rae ¢ —
CKOpPOCTbH cBeTa. (2,8 M)

6. IIpu moouepeHOM OCBEIIEHUH MTOBEPXHOCTH HEKOTOPOIo METaJlla CBETOM C JUTMHAMHU
BoiH A1= 0,35 mxkM u A1 = 0,54 MKM OOHapyXWJH, YTO COOTBETCTBYIOIINE MaKCHMAJIbHBIC
CKOPOCTH (POTORIIEKTPOHOB OTIIMYAIOTCA APYT OT Apyra B = 2,0 pa3a. Haiitu paboty BbIxozaa ¢
nmoBepxHocTu 3Toro metaa. (1,88 3B)

BOl'lpOCLI K 3K3aMEHY

YpaBHeHUs: MakcBea v MeKTPOMarHUTHBIC BOJTHBI.

[lepexon OT BOJTHOBOW ONTUKH K T€OMETPUUECKON. YpaBHEHUE SUKOHAIA.

3akoHbl TeomeTpudeckoi ontuku. [Ipunuun depma.

LlenTpupoBaHHble onTuueckre cucreMsl. [locTpoenue n3006paxeHuil B TMH3aX.

doTomMeTpruUecKHe MOHATHS U €IUHHIIBI.

[Tonsitne korepeHTHOCTH. [IpOCTpaHCTBEHHAs M BpeMEHHAs! KOT€PEHTHOCTb.

SBnenue nnteppepenun. Knaccnyeckue nHTephepeHIMOHHBIE OIBITHI.

WuTepdepeHnys B TOHKAX IUICHKAX.

MHoronyueBast uHTEphepeHLus.

0. Audpaxmus. 3oas1 OpeHens.

1. Mudpaxuus @penens u @paynrodepa.

. AudpakuonHas peeTka.

13. Audpaxius peHTTeHOBCKUX JTy4eH.

14. TlpuHuune! co3aanus ronorpadpuyecKkux U300pakeHui.

15. INonspuzanus ceera. [Inockas, smmmnTruyeckas nonsgpusanus. 3akoH Manoca.

16. INonspuzanus Mpu OTPaKEHUH U IPEIOMIICHUH HA TPAHUIIE IPO3PAYHBIX THIIEKTPH-
koB. @opmyinsl Openens.

17. SIBnenue nBoitHOTO NMydenpenomieHus. UHTepdepeHius moaspu30BaHHbIX TydeH.

18. MckyccTBeHHOE JBOMHOE JIydenpeioMIIeHre: Mexanndeckas nedopmanus, 3phext
Keppa.

19. Bpamenue miockoctu nomspuzauu. ekt Dapazes.

20. Jlucniepcust cBeTa. DIeMeHTapHas TCOPHS TUCTICPCHH.

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

22. Dddexr [orurepa Ui HIEKTPOMarHUTHBIX BOJIH.

23. 3aKoHBI TEMJIOBOTO U3TYUYEHUS! KOHAEHCHPOBAHHBIX CpEl.

RRoOo~NoO 0N E

[EY
N
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24. Teopus TemoBoro nznydenus. @opmyna Panes-/xunca. ®opmyna [Tnanka.
25. ®ororddexT. 3akoHbl PoTodddekra.
26. Dddexr Komnrona.

27. Ummtynbe (DOTOHOB M JIaBJICHUE CBETA.
28. YpOoBHU 3HEPrUH B aTOMeE, IIEPEXO/Ibl, MOMIOUICHNE U UCITyCKaHHe (POTOHOB.
29. O61iee ycTpOMCTBO U MIPUHITUITBI paOOTHI J1a3€POB.
30. Henuneitnbie ontrueckue 3¢h¢HexTs

4. IIOPSIIOK ITPOBEJEHMSI U KPUTEPUN OLEHNBAHUSI
IMPOMEXYTOYHOU ATTECTAIIUU

4.1,

IHopsinok npoBeaeHUs MPOMEKYTOYHOM aTTeCTAlMU

Bormnpocsr nmonbupatorcs u3 6a3bl JTaHHBIX BOMPOCOB M 3a1a4. KoinuecTBo 3a1aBaeMbIX
CTYIIEHTY Ha 3JIEKTPOHHOM PK3aMEHE BOMPOCOB pPElIaeT JEKTOP, YUTAIOIIHIA JaHHBINA KypC.

[IponomxuTenbHOCT 3K3aMeHa coctasisieT 60-90 MUHYT.

Baxxno, uTo mocne oTBeTa Ha MOCIEAHHI BOMPOC TecTa U (POPMaIbHOTO MOABEICHUS
KOMIBIOTEPHON MPOTpaMMOil pe3ybTaTOB TECTHPOBAHNS, IPEIOJaBaTellb 00CYXKIaeT U 3a1aeT
JIOTIOTHUTEJIBHBIE BOMPOCHI CTYACHTY MO MOBOAY TOrO WM MHOro orBera. [lo mToram Takoro
co0ecei0BaHuUs MpenojaBareib ONPEAesieT YpOBEHb OCBOCHMS IPOBEPSIEMBIX KOMIIETEHIIHN 1
BBICTABIISIET COOTBETCTBYIOIIYIO OIICHKY.

4.2. Kpurepuu olleHUBAHUS MPOMEKYTOYHOMH aTTeCTAIUM N0 BUAAM
OLIEHOYHBIX CPeCTB.

Otian4Ho Xopouro YinosiersopureabHo | HeynosiierBopurebHO
BrIcoknii ypoBeHb Cpennuii ypoBeHb ba30BbIil ypOBEHB Henocrarounsrii
OCBOCHMUS OCBOCHMUSA YPOBEHB OCBOCHUS YPOBEHB OCBOCHUS
MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX MIPOBEPSIEMBIX
KOMIIETCHIU I KOMITIETECHIU I KOMITIETCHIU I KOMITIETEHIU I
OOyuaromuiics OOyyaromuiics OOyuaromuiics 3HaKoM | OOydarOImMiics HE 3HAET
OTJINYHO 3HAET | XOPOLIO 3HAET |C MaTepHUaJIOM, BIIAJECET |OCHOBHBIX  MOJIOXKEHUI
Marepual, yYMEET | MaTepHuai, YMEET |JO0CTaTOYHbIM JUIs1 | BOTIpOCa, HE
aHAJIM3UPOBaTh  TEKCT | aHAJIM3UPOBATH BBICKa3bIBAHUS OPUEHTHPYETCS B
3aJaHui U |TEKCT 3aJaHUld W | TEPMHUHOJIOTHUEH. OCHOBHBIX MOHSITHUSX,
apryMEHTUPOBAHO aprymeHTupoBano | OOyuaromuiics W3JIaraeT marepuail ¢
W3JI0)KUTh CBOM OTBET, | U3JIOKUTH CBOMH | IOITyCKaeT TPyIOM, C  TpyOBIMH
BIIAJCET JOCTATOYHBIM | OTBET, BHazeeT | pakTuuecKue OMIMOKH, | paKTUIECKUMHU
TUTST BBICKa3bIBAHMS | JOCTATOYHBIM JIJIS | HE OTIEPHUPYET | OINOKAMH, 60
TEPMHUHOJIOTUEH. BBICKa3bIBAHUS MaTepUalioM IO TEME. | OTKA3bIBAETCS oT
OO6yuaroruiics TEPMUHOJIOTHEN. OTBETOB HA BOMPOCHI.
MPaKTUYECKHU He | O0yJarommumiics
JOTTYCKaeT OMIMOOK. JIOIYCKAeT
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HE3HAYUTEIbHBIE
OLIMOKH.

4.3. Pe3yabTarbl  NPOMEKYTOUYHOH  aTTecTallMd W  YPOBHH
c()OpMHUPOBAHHOCTH KOMIIETEHI[UIi

XapakTepuCTUKU OTBETA YpoBeHb Pesynbrar
OCBOEHMUSA IIPOMEKYTOYHOU
IIPOBEPSEMBIX arrecranuu
KOMITETCHIU I
OtBeuaet Ha BOIIPOC, BOCIIPOU3BE/IS

COOTBETCTBYIOIINEC MaTeMaTHYECKHUE BBIKJIAIKUA U
JIOTHYHBIC ~ PACCYKACHHUsS, 3a/aya IOJHOCTBIO
pelieHa, CTYICHT TIPaBHILHO 00OCHOBBIBACT
NPUHATHIC pelicHHs. BO3MOXKHBI HECYIIIECTBEHHBIC
OIINOKH.

BBICOKUI OTJIINYHO

CryneHT TBepAO 3HAET MaTepuall, rPaMOTHO U TIO
CYILIECTBY M3JIaraeT €ro, HO IPU ITOM JIOIYCKAIOT-
csl HerpyOble OomMOKU MpH BbIBoJE (GopMyn U pe- cpenHuit XOPOIIO
IICHUW 3aJa4¥ WM OTCYTCTBHE HEKOTOPBIX 3Je-
MEHTOB BBIBOJIA.

3HaeT TEPMUHOJIOTHUIO, T.€. OTBEYAET HA BONPOCHI
0a30BOr0 ypOBHS M 3HA€T OCHOBHBIC IOHATHS,
cooTHouleHus: (0e3 BbIBOJA), OINpeAesieHue u
(Gu3uUeCKUil CMBICI BEJIMYMH.

6a30BBbIi YAOBJIETBOPUTEIBHO

He moxeTt oTBeTHTHh Ha BONMPOCHI 0a30BOr0 YpOBHS,
HE 3HA€T OCHOBHBIE MOHATHSA, GOPMYIIHI, HEIOCTaTOYHBIN | HEYIOBIETBOPUTEIBHO
onpezeneHue U pU3NUYeCKUil CMbICI BEJTUYHH.

Oco0eHHOCTH TPOBEJICHUH MPOIIEAYPHI OIIEHUBAHUS PE3YyJIbTaTOB O0yUEHUSI HHBAIHIOB
U JIUI C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 370pPOBbsi 0003HaueHbl B paboueill mporpamme
JACIIUTIITUHBI.

YpoBHU cHOPMUPOBAHHOCTH KOMIIETEHIMH ONPENENIETCs CIEAYIOINUM 00pa3oM:
1. Bsicokuii ypoBeHb c(pOPMHPOBAHHOCTH KOMIIETEHIIMH COOTBETCTBYET OLIEHKE OTIINYHO:

npezanonaraeT (oOpMUpPOBaHME KOMIIETEHIIMH Ha BBICOKOM YpPOBHE, TOTOBHOCTb K
CaMOCTOSTENIbHOW  MPO(ECCHOHAIBHOM  IESATETbHOCTH: CTYACHT CBOOOIHO BIAJEET
TEPMHUHOJIOTHEN U MOHATUHHBIM allapaToM AUCHUIUIMHBI, YTO MMO3BOJSET (HOPMYITUPOBATH
BBIBOJIBI M YYacTBOBAaTh B JUCKYCCHMM MO Yy4eOHBIM BOIIpPOCAaM JaHHON JUCIMIUIMHBI,
MOJTHOCTHIO C(HOPMUPOBAHO YMEHHE NPUMEHATH MOJYYEHHYIO TEOpPETHUYeCKylo 0azy ams
peleHns: KOHKPETHBIX MPAaKTUYECKUX 3a7a4d U YBEPEHHO BIIaJIETh HABBIKOM UX PELICHMUS;

2. CpenHuii ypOoBEeHb COOTBETCTBYET OI[EHKE XOPOIIIO:
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npennonaraetT (GpopMHpoBaHHME KOMIIETEHLUH Ha CpeIHEM YpOBHE: CTYIGHT XOpOIIO
BJaJieeT OCHOBHOM TEPMHUHOJIOTHEH U TMOHATHHHBIM  ammapaTroM  JTUCIHUIUIMHBI;
c(hOpMUPOBAHO YMEHHE MPUMEHATh IMOITYYCHHYIO TEOPETHUECKYI0 0a3y i pelieHus
KOHKPETHBIX IPAKTUYECKUX 3aJ1a4 U BJIAJEeTh HaBbIKaMU pelleHus 0a30BbIX 3a/1ay;

3. ba3oBblif ypoBeHb COOTBETCTBYET OIICHKE YIOBIECTBOPUTEIHHO!

npeanosnaraeT (GopMUpPOBaHUE KOMIIETEHIMH Ha Ha4aJbHOM YPOBHE: CTYJACHT BIaJeeT
OCHOBHOM TEPMHUHOJIOTMEM W TMOHATUMHBIM annaparoM IJUCLUILIMHBI U HEAOCTaTOYHO
BJIaJIeeT METOJIaMH peleHus 0a30BbIX 33/ay;

4. Hwuskuil ypoBE€Hb COOTBETCTBYET OLICHKE HEYIO0BIETBOPUTEIBHO:
CTYIEHT HE BJIaJIC€T OCHOBHOM TEPMUHOJIOTUEN U NOHATUWHBIM allllapaToM JHCLUIUIMHBI;
HE BJIa/ICCT HaBBIKAMH PEUICHUs 0a30BbIX 33/1a4.
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03.03.02 ®u3uka, HanpaBaeHHOCTD (Mpoduib) «Pusnka», POC no mucunminae «Onrukay, 2025
roja Habopa, ouHasi popma odydeHust

DoH/I OLIEHOYHBIX CPEICTB IUCHUILUTHHBI (MOAYJIsI) 0/I00PEH M PEKOMEH/I0BAH::
[IpopexTop o yuebHoit paboTe yTrBepxaeHo 24.02.25 A.A. CanamaToB

Y4eHBIM COBETOM (PU3UYECKOTO (PaKymbTeTa

[Iporokon 3acemanus Ne 05 ot 06.02.2025

[Ipencenarens YueHoro cosera
¢usnueckoro QakympTera COTJIACOBaHO M.A. 3arpebun

3acenanuem kadenpsl odeil u Teoperudeckoii puznKu

[potokon 3aceqanust Ne 04 ot 30.01.2025

3asenyromuii kadeapoit COIJIaCOBaHO A.E. Maitep
ABTOpBI (COCTaBUTEIH) 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



