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BBOJHAA YACTD

1. IEJIM OCBOEHUS YYEBHOM JUCLIUITJIHBI

Lenpto ocBoeHus: yueOHON AMCHMIUIMHBI ONTHKA U KBaHTOBas (pu3uka
aBisieTcss (popMupoBaHue y 00ydaromuxcs KOMIETeHIHH, ycranoBlieHHbIX OI'OC
BO, B npoliiecce n3y4eHUH KOMIUIEKCA CYIIECTBYIOIINX MPEACTaBICHUH B 001aCTH
ONTHUKHU U KBAHTOBOM (PU3MKH, OCHOBAHHBIX HA COBPEMEHHbBIX HAYUHBIX IAHHBIX U B
MpeACTaBICHUN (PU3NYECKON TEOPUU ONTHYECKMX W KBAHTOBBIX SIBIEHUM Kak
0000111eHHs] HA0TI0IEHUH, TPAKTUYECKOTO OMbITA U IKCIIEPUMEHTA.

2. MECTO VYEBHOM JUCIAIIJIMHBI B CTPYKTYPE OITIOII BY3A
2.1. YueOnas nucuumummHa Bb1.B.0O.4.4 «Ontuka um KBaHTOBasi (u3MKay
OTHOCHTCS K BapuaTHBHOU YacTu bioka 1 (00s3aTenbHbIe JUCIMILINHBI).

2.2. JIna w3ydeHuss JaHHOW Y4eOHOW IUCIUIUIMHBI HEOOXOIUMBI CIETyIONIne
3HAHUS, YMEHUS U HaBBIKU, POpMUpyEMBbIE TTPEAIICCTBYIONUMH AUCITUTIIIMHAMU -

—  Onekmpuyecmeo u MacHemusm

— Mexanuxa

2.3. Ilepeuenp mocieAyrONUX YYEOHBIX TUCIMIUIMH, JJII KOTOPBIX HEOOXOIUMBI
3HAHUS, YMEHUS W HaBbIKH, (OpMHUpPYyEMbIE TaHHOW y4eOHOU AUCITUTIIIUHOMN:
— Tocyoapcmeennwiii 5k3ameH



o IlepeyeHb mnIaHMpyeMbIX pe3yJbTATOB O0y4YeHHS IO AUCHUIUIMHE, COOTHECEHHBIX € IJIAHHMPYEMBbIMH
pe3yJbTaTaMHU OCBOEHHSI OCHOBHOM NMPOo(eCcCHOHAIBLHOH 00pPa30BaTe/IbHOI MPOrPaMMBbI

N3yuyenue naHHOW y4yeOHOW NMCUMIUIMHBI HampaBieHO Ha (opmupoBaHue y oOywaromuxcs oOmekyabTypHblx (OK) u

npodeccuoHanbHbIX (ITK) komneTenmii:

[Tepedens IaHUPYEMBIX PE3YIIBTATOB O0YUEHUS 110 AUCITUTUTHHE

Ne | Homep/maneke | ConepkaHue KOMIETECHIIMN .
B pesynbrare u3ydenust yaeOHOH TUCIHUIUIMHBI 00Y4aIOMIAECs TOIKHBI:
/T | KOMIETEHIINH (unu ee yacTn)
3HaTh YMerb Biagers
1 2 3 4 5 6
OK-3 CIIOCOOHOCTD UCITIOIb30BATh TEOPUIO 10 ONTUKE U KBAHTOBOMU JlenaTh BBIBOJBI U aHAJIM3UPOBATH NIpUeMaMH U3J10)KEHUI MaTepUaia 1o
€CTeCTBEHHOHAaYYHBIEC U ¢busmke; TeopeMbl 1 (PU3NUECKUE 3aKOHBI; OITHKE ¥ KBAaHTOBOH (pu3mKe;
MAaTEMaTUYCCKHUEC 3HAHUA IJIA MAaTEMaTUYCCKUEC rlpeo6pa3013aHI/m pacCUYUTBIBATH MOIPEIIHOCTH HaBbIKAMHU BBIINIOJIHCHUSA
1 OpPUEHTHUPOBAHUS B JUISL M3JI0KeHHs (QyHIaMEHTABHBIX | a0COJIFOTHYIO M OTHOCHTENIBHYIO; J1a00pATOPHBIX Pa0OT MO ONTHUKE U
' COBPEMEHHOM (bU3NUECKHUX 3aKOHOB; JieTIaTh OMHMCaHKe K 1a00opaTOPHBIM KBaHTOBOH (pu3uKe;
MH(POPMALIOHHOM CIIOCOOBI pacyeTa MOrpeIHOCTeH paboram HaBBbIKaMH OOBSICHATH IPUPOIHbIE
IPOCTPaHCTBE U3MEepeHHit ONTHYECKHE SBJICHHS HAa OCHOBE
(hu3nUECKUX 3aKOHOB
OK-6 CIOCOOHOCTD K OCHOBHBIE TEHACHIIMN Pa3BUTHS TUIAHUPOBATh BpeMsl TPpoecCHOHANIBHOM | CITIOCOOHOCTBIO CAMOCTOSTENILHOTO
CaMOOpPraHU3aLU U HAayK{ U TEXHUKH; JeATENbHOCTH; BBINIOJTHEHHS 1a00paTOpHOH paboThI U
caM000pa30BaHHIO W3J1araTh ¥ apryMEHTHPOBAHHO H0JIb30BAThCS MHTEPHET pecypcaMu; MOJTrOTOBKY K HEW;
2 OTCTaMBaTh CBOU NPEACTABIEHUS B | B3aMMOJEHCTBOBATH C y4aCTHUKAMH HaBBIKAMH COOTHOCHTH CBOH
' obnactu Gu3MKy; 00pa30BaTeIpHOr0 Npolecca Mpu BO3MOKHOCTH U YPOBEHb PelIaeMbIX
OCHOBBI CAMOOPTaHU3ALUH 1 BBITIOJTHEHHH J1a00paTOPHBIX paboT 3a1ay;
caM000pa30BaHMs HaBbIKAMH CaMOOPTaHU3AIMU U
camMo00pa3oBaHusl
[1BK-1 CIIOCOOHOCTP UCIIONB30BaTh KITFOYEBYIO IPOOIIEMATHKY 10 CHCTEMaTH3HPOBATH JINTEPATYPY 10 cucTeMol 3HaHUK 00
KOHIIENTYaJIbHbIE U ONTHKE ¥ KBAHTOBOH (hU3HKE; (u3HKe B COOTBETCTBHH € TPeOOBAaHUAMH | (pyHIAMEHTAIBHBIX (DU3MIECKHX
TEOPETHYECKUE OCHOBEI SIBJICHHS IPUPOJIBI U 00pa3oBaTeNIbHBIX CTAaHIAPTOB; 3aKOHAX U TEOPHSX;
(bM3HKH, CHCTEMY 3HAHUH O (yHIaMEeHTAJIbHOE OMMCAaHUE ITUX | aHAM3HPOBATh (GM3UUECKYIO CYLIIHOCTh | NPHEMaMH aHaIn3a SBIICHUI;
(byHIaMEeHTaJIBHBIX SIBJIGHHH C TOYKH 3peHUs (QU3HKY; SIBJICHUI ¥ TIPOLIECCOB MPUPOABI U HaBBIKaMH PEIIeHHS TPAKTHIECKHUX
3. (bU3HYECKHX 3aKOHAX U MecTo (DU3HKHU B CHCTEME TEXHUKH Ha OCHOBE 3HaHHH I10 ONTHKE M | 3a1ad

TEOPHSX, PUIUIECKON
CYLIHOCTH SIBJIEHUH U
TIPOLIECCOB B MPUPOJIE U
TEXHHKE

(hu3mIecKoro 3HAHUS

KBaHTOBOH (pr3mKe;

M3MEHSTh U YAY4IIaTh TOIXOM K
peanu3anmu 00pa3oBaTeIbHBIX
NPOTrpaMM I10 ONTHKE U KBAHTOBOH
(huznke




2.5 KapTa KOMIEeTeHINI TUCHUTIITUHBI.

KAPTA KOMIETEHIIUI JUCHUILIVHBI

HAVMEHOBAHUE JIUCHUTUIMHBI OnTKa M KBaHTOBasi PU3HKA

Llenb mUCIUTIITAHBI

(hopMHupoBaHUe y 0OyUaroIMXCcs KoMmereHImii, ycranoiieHHbIx @I'OC BO, B mporiecce M3y4eHHH KOMIUIEKCA CYIIECTBYIOIINX MIPEICTABICHUN B 00J1aCTH
OITUKY U KBAHTOBOH ()M3MKU, OCHOBAHHBIX HA COBPEMECHHBIX HAYYHBIX TAHHBIX U B MPEACTaBICHUH (PU3UUECKON TCOPUU ONTUICCKUX U KBAHTOBBIX SBJICHUI
KaK 0000IIeHUs HAOJTIOJICHUH, TIPAKTHYECKOTO OITBITA M SKCIICPUMEHTA

B mporiecce ocBOEHUS TaHHOM TUCIMIUTMHBI CTYACHT (hOPMHUPYET U JEMOHCTPUPYET CIACTYIONINE

OOIIEeKYIBTYPHBIC KOMITCTCHIINH:

KOMIIETEHIIMUA IlepeueHb KOMIIOHEHTOB Texunonoruu popmupoBanuss | Dopma OLEHOYHOro cpeAcTBa | Y POBHU OCBOSHHMSI KOMIICTEHIIUH
NHJIEKC OOPMVIIMPOBKA
OK-3 CIOCOOHOCTh 3HaTh Ilyrem nposeneHus Jlomyck K BBIIIOJIHEHUIO IToporoBbiii

UCII0JIb30BaTh TEOPHIO 10 ONTUKE U JICKLIIMOHHBIX, TAOOPATOPHBIX | JIA0OpaTOPHBIX PadoT, 3alUTa | 3HAET TEOPHIO MO ONTHKE U
€CTECTBEHHOHAYYHbIE | ATOMHOU (hH3HKE; 3aHSATHH, TPUMEHEHNS] HOBBIX | J1a0OpaTOpHBIX PadoT, ATOMHOU (pH3HKE;
Y MaTeMaTHYECKUE MaTEMaTHYECKUE 00pa3oBaTEIbHBIX pelleHre OMAaIlHUX 3aad, MaTeMaTH4ecKue npeodpa3oBaHus
3HAHUSA IJIs npeoOpa3oBaHUs AT TEXHOJIOTMH, OpraHU3aLH 9K3aMeH JUISL U3JI0KEHUSA
OPHEHTUPOBAHHSA B U3JI0KEHUS CaMOCTOATEIBbHBIX paboT. (yHIaMeHTaIbHBIX (PU3HIECKUX
COBPEMEHHOM (byHIaMEHTaJIbHBIX 3aKOHOB;
UH()OPMALIMOHHOM (U3NUECKHUX 3aKOHOB; CIOCOOBI pacyuera MOrperHocTen
IIPOCTPAHCTBE CIocoOBI pacuera HU3MEPEHUN

MIOTPEIIHOCTEN
HU3MEPEHUI

Ymers

JieTaTh BBIBOIBI U
aHAJIM3HPOBATh TEOPEMBI
" QU3NIECKUE 3aKOHBI,
paccuuThIBaTh
TIOTPENTHOCTH
a0CONIOTHYIO 1
OTHOCHTEIIbHYIO;

JIeTaTh OMHCaHNE K
nabopaTopHEIM paboTam
Baanern

TIpUeMaMH U3JI0KEHNS
MaTepHana o ONTHKE U
KBaHTOBOH (PH3HKE;

‘YMeeT zei1aTh BRIBOABI U
AHAIN3UPOBATH TEOPEMBI U
(hu3nueckue 3aKOHBbI;
PacCYUTHIBATH MOTPEIIHOCTH
a0COIOTHYIO i OTHOCHTEIBHYIO;
JeaTh ONMCaHue K
nmabopaTopHBIM paboTam

IoBbIICHH B

Baageer npuemamu U3J10)KEHUS
MaTepHana 1o ONTHKE U
KBaHTOBOH (PH3HKeE;

HaBBIKaMH BBITIOITHEHUS
mab0opaTOPHBIX padoT IO ONTHKE U
KBaHTOBOH (PH3HKeE;

HaBBIKAMH OOBSICHSITh IPHUPOJHBIC




HaBBIKAMH BBITIOJTHEHUS
71a00paTopHBIX padoT 10
ONTHKE 1 KBAHTOBOMH
¢dusmke;

HaBBIKAMH OOBSICHATH
TIPUPOIHBIE ONTHYECKHE
SIBJICHHSI HA OCHOBE
(U3MUECKHUX 3aKOHOB

OIITHYCCKHUC SABJICHHUSA Ha OCHOBC
(1)I/ISI/II{GCKI/IX 3aKOHOB

OK-6

CIIOCOOHOCTD K
CaMOOpraHU3aluy U
€aMo00pa30BaAHUIO

3HaTh

OCHOBHBIE TEHCHIINH
pa3BUTHS HAYKHU U
TEXHUKU;

usjgaratb U
apryMEHTHPOBaHHO
OTCTanuBaTh CBOU
IpEACTaBICHUS B
obnactu ¢uzukwy;
OCHOBBI
CaMOOpraHU3aLuH U
camMoo0pa3oBaHus
Ymers

IUIAaHUPOBATh BPEMsI
npodeccroHaNbHOM
JeATEIbHOCTH;
TI0JTb30BATHCS] UHTEPHET
pecypcamuy;
B3aUMOJIEICTBOBATH C
yJacTHUKaMU
00pa3oBaTEIFHOTO
Tmporecca Ipu
BBINOJTHEHUN
nmabopaTOpHBIX paboT
Baanern
CTIIOCOOHOCTBIO
CaMOCTOSITETTHHOTO
BBITTOTHEHHSA
nabopaTopHO pabOTH U
MOATOTOBKH K HEl;
HaBBIKAMH COOTHOCHTH

[Tyrem npoBeneHus
JICKITMOHHBIX, JTA00OPaTOPHBIX
3aHATHI, MPUMEHEHHUST HOBBIX
o0pa3oBaTeNbHBIX
TEXHOJIOT' M1, OpraHu3aluu
CaMOCTOSTEIILHBIX PaloT.

JIOMyCK K BBIMOJTHEHHIO
1a00paTOPHBIX PadOT, 3alUTa
J1a00paTOPHBIX PadoT,
peIICHNEC JOMalIHUX 3a/1a4,
9K3aMeH

IMoporoBwlii

3HaeT OCHOBHBIC TCH/ICHIIUH
Pa3BUTHS HAYKH M TEXHUKH;
u3jiaratb 1 apryMEeHTUPOBAHHO
OTCTanBaTb CBOM IPCACTABIICHUA
B obnact (GpU3UKHY;

OCHOBBI CAMOOPTaHU3AIINH U
caMo00pa3OBaHUs

YMmeeT IIaHUPOBATH BPEMSI
npoeccroHAILHOM
JeATEIbHOCTH;

HOJIb30BATHCS HHTEPHET
pecypcamuy;

B3aUMOJIECHCTBOBATH C
YYaCTHUKaMH 00pa30BaTeIbHOIO
nporecca IpH BBIIOIHCHUH
712a00paTOpHBIX padoT

IloBbIlIEeHHBIH

Baageer criocoOHOCTBIO
CaMOCTOSTEILHOTO BHIIIOJIHECHUS
nmabopaTopHO paboTHI U
MOJITOTOBKH K HEi;

HaBBIKAMH COOTHOCUTBH CBOH
BO3MOYKHOCTH U YPOBEHb
pemaeMbIX 3a1ad;

HaBBIKAMH CAMOOPTaHU3AIHN 1
camMo000pa3oBaHUs




CBOM BO3MOKHOCTH U
YPOBEHB PEIIaeMbIX

3a/1ay;
HaBBIKAMU
caMOOpraHU3aIy U
camMo00pa3OBaHUS
[MpodeccronanbHble KOMITETEHIUN:
KOMIIETEHIIUUN IlepeyeHb KOMIIOHEHTOB Texunonoruu popmupoBanus | dopma OLEHOYHOTO CpeACTBa | YPOBHH OCBOSHHS KOMIIETECHIIUH
NHJEKC OOPMVYIIMPOBKA
I1BK-1 CIIOCOOHOCTH 3unartb [Tyrem npoBeneHus Jlomyck K BBITIOTHEHHUIO IHoporoBbiii
UCIIOJIb30BaTh KITFOUEBYIO JIEKIIMOHHEBIX, JTA0OPAaTOPHBIX | J1a0OpaTOPHBIX PadoT, 3amuTa | 3HAET KIIIOYEBYIO MPOOJIEMaTHKY
KOHILIENTYaJIbHbIE U npoOJIeMaTHKY 110 3aHSATHH, TPUMEHEHNS] HOBBIX | J1a0OpaTOpHBIX PadoT, IO ONTHKE M ATOMHOU (H3HKeE;
TEOpeTHIECKHe OITUKE U ATOMHOU 00pa3oBaTeNbHBIX pelIeHne JOMaIIHUX 3ajad, SBJICHUS TIPUPOJIBI U

OCHOBBI (DH3HKH,
CUCTEMY 3HaHUH O
(dyHIaMEeHTaIbHBIX
(u3nUecKrUX 3aKOHAX
U TEOPHUSIX,
¢busnueckoii
CYLIHOCTH SIBJICHUM U
IPOLIECCOB B IIPHPOJIE
U TEXHUKE

¢busmke;

SIBJICHUS TIPUPOLBI U
(byHIaMeHTaIbHOE
OIMCAHME 3TUX SABICHUN
C TOYKH 3peHust Pu3uKwy;
MecTO U3MKH B CUCTEME
(u3nuecKoro 3HaHUs
Ymerns
CHCTEMaTH3UPOBATh
auTeparypy mno ¢usuke B
COOTBETCTBHH C
TpeOOBaHUSIMHU
00pa3oBaTeIbHBIX
CTaH/IapTOB;
aHaJIM3UPOBATh
(hU3UIECKYIO CYITHOCTh
SIBJICHUI U TIPOLIECCOB
TIPUPOIBI M TEXHUKU Ha
OCHOB€ 3HAaHUH 110
OITUKE U KBAHTOBOK
¢usnke;

W3MEHATH W YITy4JIIaTh
TIOAX O] K Pean3alin
00pa3oBaTENBHBIX
MIPOTPaMM IO ONTHKE U

TEXHOJIOT' Ui, OpraHu3aluu
CaMOCTOSTEIILHBIX PadoT.

OK3aMCH

(byHIaMeHTaIbHOE OTMCAHNE ITHX
SIBJICHU C TOUKH 3PCHUSI (PU3UKH;
MecTO (PM3MKU B CUCTEME
(uznueckoro 3HaHMs

Ymeer cucremaTU3upoBaTh
nuTepaTypy no ¢usuke B
COOTBETCTBHHU C TPEOOBAHMAMHU
00pa3oBaTeNbHBIX CTAaHIAPTOB;
aHAM3UPOBaTh QU3HIECKYIO
CYIITHOCTb SIBJICHUH U MPOLIECCOB
HPHUPOIBI H TEXHUKU HA OCHOBE
3HAHUH 110 ONTHKE U KBAaHTOBOM
(usuke;

M3MEHATH U YAydIlaTh IOAXO0X K
peanu3anuy 00pa3oBaTeNbHBIX
IPOrpaMM IO ONTHKE U
KBaHTOBOH (pusnke

IToBBINIEHHBIH

Baapaeer cucreMoli 3HaHHI 00
(hyHIAMEHTAIBHBIX (PH3UYECKIX
3aKOHAX U TEOPHSIX;

TIpreMaMy aHAJIN3a SBIICHHIA;
HaBBIKAMH




KBaHTOBOH (pH3UKE
Baanern

CHUCTEMOI1 3HaHHI 00

(b yHIaMEHTATBHBIX
(hu3MYeCKUX 3aKOHAX U
TEOPHSIX;

TpUeMaMH aHaJIN3a
SIBJICHU;

HABBIKAMH PCIICHUS
NPAKTUYECKUX 3a/1a4




OCHOBHASA YACTb

1. OFBEM YUEBHOM JUCLIUITJIMHBI U BUJIbl YUEBHOM PABOTHI

CemecTpsl
Bun yueOHoi paboThl Bcero yacos Ne 4
JacoB
1 2 3
1. KonraktHass  pabora  oOywarommxcs ¢ 90 90
npernojaaBareneM (1Mo BUJaM y4eOHBIX 3aHITUH)
(Bcero)
B ToMm uncne:
Jlexruu (JI) 36 36
ITpaktuueckue 3auarus (I13), Cemunapsi (C) 18 18
Jlabopartopusbie paboTsl (JIP) 36 36
2.CamocrosTtenbHas paboTa cTyaeHTa (BCero) 90 90
B Ttom uncne
CPC 6 cemecmpe: 90 90
KII
Kypcosas pabora KP
Hpyrue Bunsl CPC:
BeImmoHenme 1oMaIrHero 3a1aHus 26 26
IToaroroBka 1abopaTopHBIX padboT 32 32
3amuTa 1a00paTOPHBIX paboT 32 32
CPC 6 nepuoo ceccuu
Bun npomexxytounoin 3auet (3)
aTTeCTAIIH IK3aMeH 36 36
€)
4acoB 216 216
HNTOTI'O: Obmias Tpya10eMKOCTh
3ad4. eJl. 6 6




2. COJIEPXXAHUE YYEBHOU JJUCITUTIJIMHBI
2.1. Coneprkanue pa3enoB y4eOHOM NUCITUTUIMHBI

Ne
ceM
ecTp

No
pas
e
na

HaumenoBanue pasjena
yueOHOHN JTUCTIUTUTHHBI

ConepxcaHHe pasaciia B JUAAKTUYCCKUX CANHUIAX

3

4

reOMeTpI/I‘{eCKaH OIITHKa

3aKOHBl ONTUKU. 3aKOH MNPSAMOIUHEHHOrO PpacnpoCTpaHEHUS
CBETa, 3aKOH HE3aBUCHUMOCTH CBETOBBIX JIy4yeil, 3aKOHBI OTpake-
HUS U TIPENIOMJICHUS CBeTa. SIBIeHHe NOJTHOTO BHYTPEHHETO OT-
paxenus. Passutue mpezacraBnenuit o cete. [Ipunuun I'roit-
reHca. [Ipuniun depma 1 ero WITIOCTpALMs HA IPUMEpe SBJIe-
HUs oTpaskeHHs U mpenomieHus. CkopocTh cBeTa. M3mepeHus
Bpammu. OneitT @u3o. Ceerooii norok. Bexrop Iodtunra. Kpu-
Bag BuaHocTu. Cuna csera. OcBeméHHOCTh. CBeTuMocTh. Sp-
KOCTb.

YpaBHeHue miockoil BomHbl. IlapakcuanmpHble Jyun. MaTpuna
npeoOpa3oBanms. OnTHyeckas LEHTPUPOBAaHHAs —CHCTEMa.
[Mpumepsl MaTpuil npeoOpa3oBaHMs: OAHOPOAHASI ONTHYECKAs
cpena TomMHBI (; rpaHWma pasjena OBYX Cpel;, I[UTaCTHHA
TOJIIHUHBI d M TO0Ka3aTeJIeM IPCIOMIICHUA n. ToHkas IHMH3a.
KopaunanbHple 1iockocTd. Matpuna mnpeoOpa3oBaHus Ha
chepudeckoit moBepxHOCcTH. ONTHYECKash CHIa TOHKOH JIMH3BL
®dopmyina ToHkoit auH3EL. Dopmyna s chepuuecKkoro epkaa..
OnTrueckas cujia TOHKOH JTUH3EL.

Abeppanuy ONTUYECKUX MHCTpYMeHTOoB. ['71a3 u 3penue. Jlyma.
Mukpockon. 3purenbHas Tpyoa. CBeTocusia 00beKTHBA.

SIBnenue nnTepdepeHunm.

HurencuBHOCTh cBeTa. OnTHYecKasl pa3HOCTh XOJa M Pa3HOCTb
(a3. YcnoBue MaKCHMyMOB U MUHUMYMOB UHTEP(EPEHIMOHHOM
kaptuHbl.  IllupuHa  MHTEp(GEpPEeHLMOHHBIX  [OJNOC  MpH
UHTeP(EPEHLIMH OT OBYX LIENEBBIX KOTEPEHTHBIX MCTOYHMKOB.
IlonaTHe KOrepeHTHOCTH. BiusHue pa3MepoB UCTOUHMKA CBETA.
ITpocTpaHcTBEHHAs! KOrepEHTHOCTh. CIIEKTpalibHOE Pa3jIoKeHHUE.
CnekTpanbHasi INOTHOCTh u3nydeHus. [lopsanok narepdepenHmu
U CTENCHb MOHOXPOMaTHMYHOCTH CBeTa. Bpemsa u minHa
KorepeHTHOCTH. Kiaccuyeckue HHTep(EepeHIMOHHbIE OIBITHI:
omeiT  FOnra, 3epkama @penens, Oumpmsma @DpeHens.
WurepdepeHnust cBera NpH OTPaKEHUH OT TOHKHUX IUIACTHHOK.
ITonmocer paBHOro HakioHa. Ilomocer paBHO# TommubbL. Kombia
Hprorona.  Unreppepomerp  Kamena.  Unrepdepomerp
MaiikenbcoHa. MHoronyueBas uHTephepeHIus.
Uurepdepomerp Dadpu-Ilepo.

SBnenue mudpakuun

[puamun  Troiirenca-Openens.  3ousr  Dpenens.  3oHHaAS
wractTiHKa. Judpakuus @PpeHens HA KPyrJIOM OTBEPCTHH, Ha
kpyriom  9kpane. Judpakius @paydHrodepa Ha  IIenu.
HudpakumonHass  pemerka.  YCIOBHI ~ MHHAMYMOB U
MaKCHMYMOB. YTJoBas muctiepcusi. Pazpemraromas ciocoGHOCTh
peuerku. Dopmyna bparra-Oyneda. Paspemrarornas  cuna
00BEKTHBA.

Ilongpuzauus ceera.
Hucnepcusi, nOryomeHue u
paccesiHuE CBeTa

EctecTBeHHBI U MTONsApU30BaHHEIHN CBET. CTENEHB MOISPH3aIHH.
JluHeliHast W HJIUHNTHYECKAas NONMApU3aIyL. 3akoH Marroca.
WNmnenanc cpenpl. MHTEeHCHMBHOCTE cBeta. KoaddummeHTH
orpaxenuss s P u S mnomspusanmu. [lomspuszanust mpu
MIPEIOMIICHIH W OTpakeHWH. Yron bprocrepa. Koadpdumment
OTpakeHHs TpU HOPMAJIIBHOM TMaJeHUU cBera. J[BoiiHoe
mydenpenomienue. [lomsponn, npusma Hukoms. OmHOOCHBIE
KPHUCTAJUIBI:  OOBIKHOBEHHBII ¥  HEOOBIKHOBEHHBIH  JIyd4H,
MOKa3aTeNny TperoMIIeHUs.. UeTBepThBOIHOBAS IUIACTHHKA U €€
nerictBue. Oddext Keppa. Oddexr Dapanes. Onrudeckn
akTuBHble BemecTBa. Kitaccuueckas Teopust  AUCHEPCHUH.




KommutekcHbIit  TOKa3aTens TpenomiieHus. HopmanbpHas U
aHoMmanibHasg gucnepcusi. Ilomocel moriomenus. PazoBas u
rpynmnoBasi CKOpocTH cBera. llomepeuyHbld W MPOAOIBHBIN
a¢pdexter Jlommiepa. Paccessane — cBeta. Paccesmue Panes.

Paccesane Mu. 3akon byrepa.

KBanToBEIe cBOICTBa
W3JTy9ICHUS.

TemoBoe wW3IMydeHWE, €ro OCOOCHHOCTH, XapaKTEPHCTHKU.
AbcomroTHO 4epHoe Teno: 3akoH Kupxroga, 3axon Credana-
Bonbimana u Buna. ®opmyna Panes-/xuHca 1 HECOCTOSITENBHOCTh
KJIaCCHYECKOT0 TOAXO0Aa K OMUCAHHIO TEIIOBOTO HM3ITyYCHUS.
®opmyna Ilnanka.

Bumer  doroadhderra. 3akonb! BHemHero  Gorodddekra. YpaBHCHHE
OimmreiiHa w1 BHemmHero  (orodddekra.  [IpumeneHue
dhororddexra: portopesucropsr, poromuonsr. DOV, DOITs! u mp.

KBanToBbIe CBOMCTBA CBeTa U
BOJIHOBBIE CBOICTBA BEIIECTBA

Macca u nmmysec. lasinenue cBera. ekt Komnrona u ero
aneMeHTapHasi Teopust. J{yannsm cBera. PeHTreHoBckoe
n3inydenue. TOpPMO3HOE U XapaKTEpPUCTUUECKOE U3TydEHHE.
Hekoropbie cBoiictBa BonH e bpoitns. Ombitel 1o mudpaximn
anektpoHoB.  CooTHoOIIeHHe — HeorpereeHHocTell  ['elizenOepra.
Jyanusm cBOWCTB MaTepHHu.

DeMeHThI KBAaHTOBOI
MCXaHHUKHU

BonxoBast hyHKims 1 ee Grzrdeckuii cMbic. OOIIee ypaBHEHIE
[pemvmrepa. Yparuernue LlpequHrepayis cTalliOHAPHBIX
COCTOSIHWH, KBAHTOBAHHE SHEPTHM YACTHIIBI B TIOTCHIIMATTHHOM SIMe,
KBAHTOBAHKE SHEPT UK TAPMOHUYECKOTO OCIIAILIATOPA.
Monerm aromoB Tomcona 1 Pesepdopra. Orbrrs! Pesephopra.
JlvneitgaTsii ciextp atoma Bozoporia. [loctynater bopa. Ornbrrer @panka
u I'epra. Criextp atoma Boropona 1o bopy.
KBaHTOBaHME SHEPIHH, MOMEHTA UMITYJIhCA M TIPOCKIIMN MOMEHTA MMITYJIBCA.
ATOM BOTIOpO/Ia B KBAHTOBOM MexaHuKe. CITMH ¥ MAarHUTHBIA MOMEHT
3JIEKTPOHA.
KganToBbie wncia. [ IpyHImIT Hepa3mHMMOCTH TOKIECTBEHHBIX YACTHIL,
®Depmvrons! v 6030HbL [purrwm [aymi. Pacripernernierrie JeKTpoHoB B
arome 1o coctostHsM. [ leprionuueckast crcrema areMeHToB Menzieriecsa.
CrioHTaHHOE 1 BEIHY)KIICHHOE M3TyHCHHE U X CBovCTBA. | prrrmn
JISHCTBUS 1 YCTPOICTBA J1a3epa.

OneMeHTbI (PHBUKK aTOMHOTO S|Ipa.

3apsiz, pazviep, COCTaB aTOMHOTO sipa. MaccoBoe 1 3apsIoBOe YMCIIO. SnepHy
CHITBL DHeprus cBs3M 1 Macca sipa. CIvH sipa ¥ ef0 MAarHUTHBIA MOMEH]
PampoaxTiBHOCTS. PairioakTiBHOE M3ITydeHHE U €10 BUIBL 3aKOH
PaIMOAKTHBHOTO pactiajia, 0. i -IpeBpartieHyst, y-mnydenre. [Ipasra cvel
IIprveHenre paMoaKTHBHBIX M30TOMOB. MeTorpI HaOMIOEHHST M perucTpal
paloaKTUBHBIX M3JIy4eHHH U YaCTHII.

SInepHble peakiy 1 MX OCHOBHBIE THIIBL [ I03UTpOH, HEMTPOH. S nepHble
peakiLmy oA AeicTBrEM HEUTpOHOB. Peakuus nenenus siapa. Lennas pq
Jenenwst. [ lonstvie o sinepHoi SHepreTvke U Skanorvu. Peakiyist crHTesa atom
sep. [Ipobriema ynpapisieMbIX TEPMOSIICPHBIX PEaKITHiA.

OnemeHTb! (MB3HKM dNIeMeHTapHbIX Yactvll, KocMimeckue mmyderus. Me
cBoicTBa. Twmbl B3aMMOZCHCTBUII 3neMeHTapHbIX dactuil Kiace
3JeMeHTapHbIX yacTul. KBapku.




2.2. Pa3penbl yuyeOHOM AMCUMIUIMHBI, BUIbl YYEOHOW NEATEIBHOCTH U (HOPMBI

KOHTPOJIS
No
No HaumenoBanue N DopMBI TEKYIIETO
ceM Buibl yueOHOM eITeIbHOCTH, BKITIOYAs
ecTp pasie pasiera CaMOCTOSITETILHYIO PadOTy CTYZEHTOB (B Hacax) KOHTPOTIA
N na yueOHOI YCIIEBAEMOCTH (110
JCITUITTAHBI HeoensiM ceMeCmpam)
JI JIP I13/C CPC BCETO
1 2 3 4 5 6 7 8 9
1 I'eomerpuueckas 3amura
OITHKA 4 4 3 12 23 J1a00PATOPHBIX PadoOT
(1-2 nenens)
2 SIBnenue 3ammra
uHTepdepeHInn. 4 4 3 12 23 J1a00pATOPHBIX PadOT
(3 — 4 nenenn).
Jlomariiee 3aiaHue.
3 SIBnenue 3amura
TUQpaKITUH 4 4 2 12 29 J1a00pATOPHBIX PadOT
(5-6 Hemens)
Jlomariiee 3a/iaHue.
4 IMonsapuzanus ET—
eBeta. J1a00paTOPHBIX PabOT
Jlucriepens, 4 4 2 12 22 ($ o Ife : p)
MOTJIOIIEHUE U ACTH).
JlomarHee 3agaHue.
4 paccestHMe cBeTa
5 KBanToBbIe 3ammra
CBOMCTBa 4 4 2 12 29 712a00paTopHBIX paboT
H3ITyYCHISL. (10 -11 uenenn).
JlomartHee 3agaHue.
6 KBanToBBIE
. 3amura
CBOMCTBA CBETA 112a00paTopHBIX paboT
Y BOJTHOBBIE 4 4 2 10 20 paTop p
. (12 -13 uenemnn).
CBOIiCcTBa
JlomarHee 3agaHue.
BEILlECTBA
7 DJIEMEHTBI 3arura
KBaHTOBOI 6 6 2 10 o4 112a00paTOpHBIX padoT
MEXaHHUK] (14-15 wenens).
JlomaritHee 3aaHue.
8 OneMeHTbI (PYBUKH 3ammra
ATOMHOIO syIpa. 6 6 2 10 o4 712a00paTOpHBIX padoT
(16-18 menens).
JlomarHee 3agaHue.
Paznensr
mctmroms Ne 18 36 DK3ameH
HUTOI'O 3a 36 36 18 90 216
ceMecTp
HUTOro 36 36 18 90 216




2.3. JlabopaTopHbIil NPaKTUKYM

<
o g HaumeHoBanue pa3jeiia Bcero
4 i 8 T — HaumenoBanue j1a00paTOpPHBIX padoT 4acoB
P2
1|2 3 4 5
I'eomerpuueckas onTuka 1.0Onpenenenne HOKYCHOTO PacCTOSIHUS 2
n cheprUuecKoro 3epKaa.
' 2. N3mepenne poKyCHBIX pacCTOSTHHUNA 2
JMH3
SBnenune HHTEPPEPEHITNH. 1.JIuauM paBHOM TOJIIUHBI B OMBITE C 2
koabplamu HeroTona.
2. 2.Ha6monenue naTephepeHIIMOHHBIX T0- 2
JIOC PaBHOTO HAKJIOHA U OTpesiesieHNe
nopsJika nHTepdepeHIn
SBnenue qudpaxkuuu 1.IudpakronHas peuerka. 2
3 2. Mudpaxuus Opaynrodepa u
' uHTepdepeHronHbIit onbIT KOHra ¢ 2
JIa3€PHBIM U3TYYECHUEM.
[Tonspuszanus ceera. 1.3y4yenune noJisipu3annu CBETaA. 2
Jucnepcus, nornomenne u | 2. 3mepeHre KOHIEHTpAIMU pacTBopa 2
4 | paccesiHuE CBETa caxapa c IOMOIIbIO MOJIIPUMETPA.
3.13ydenue nucnepcuu cBeTa ¢ moMo- 2
b0 CTEKJISTHHOW NTPU3MBI.
KBanToBBIE CBOMCTBA 1.3y4yenune TemioBoro u3ay4eHus, 2
W3ITy4EHUSI. omnpeneneHue nocrossuaon Credana-
4 | s ®dotoanexrprdeckuii ekt bonbsiiMana n noctossHHOM [Tnanka.
2.13yuenne sBaeHust Goroddpdexra u 2
M3MepeHne noctossHHou Ilnanka.
KBanToBsie cBolicTBa cBeTa | 1.COOTHOIIEHME HEOTIPEACICHHOCTEN ISt 2
Y BOJIHOBBIE CBOMCTBA IIJIOCKOM
6 | BemecTnBa 2.M3y4yeHune noTJIONIECHUS CBETA 2
MOJIYIIPOBOIHUKAMU C HJIEKTPOHHO-
JBIPOYHBIMH IIEPEXOIOM.
DJIEeMEHTHI KBaHTOBOM 1.13y4yeHure cnekTpoB U3Ty4EHHUS Ta30B. 2
7 | MEXaHUKHU 2.0npeneneHre MUPUHbBI 3alTPEICHHON 2
30HBI.
DnemMeHTbI (U3UKU AaTOMHOTO 1.M3yuenue cueTurka HOHU3UPYIOIINX 3
spa. U3JIy4€HHUI U ONpeesIeHHue
3 K03 dUIMEHTa MOTJOMIEHUS PA3IUYHBIMU
cpelamMH.
2.M3ydenue npuHIUna paboTsl U 3
XapaKTEPHUCTHK Ia30BOTO Ja3epa.
HTOI'O B cemecTpe 36

2.4. IlpumepHas TeMaTHUKa KypCOBBIX pa0OT: He npedyCMOmpeHbl.




3. CAMOCTOSTEJIbHAA PABOTA CTYJIEHTA

3.1. Bunsr CPC

Ne

ceme Ne HanMeH?BaHne pasnesa Biae CPC Bcero
cTpa pa3nena yueOHOiIl TMCUUIIMHBI 4acoB

1 2 3 4 5

I'eomerpuueckas onTuka IMoaroroBka K J1abopaTopHBIM paboTam 4

1. 3amuTa 1a00paTOPHBIX PadoT. 4

BrimonHeHne qoManHux 3aaaHui. 4

SBnenuie nHTEpHEPEHIINH. [ToaroroBka k 1abopaTopHBIM paboTaMm 4

2. 3amuTa 1ab0paTOPHBIX padoT. 4

BrimosHeHne qoManIHux 3aaHui. 4

SBnenue nudpakiuu IToxroroBka k j1abopaTOpPHBIM paboTam 4

3. 3amuTa 1a00paTOPHBIX padoT. 4

BrinonHenne qoManioux 3aJaHuil. 4

ITonspuzanus ceera. IToxroroBka k j1ab0opaTOPHBIM paboTam 4

4, Jlucniepcusi, MOTJIOIICHUE U 3amuTa 1a00paTOPHBIX padoT. 4

4 paccesHue cBera BrlnosiHEHHE JOMAIIHUX 33JaHUi. 4

KBanToBbIE CBOIiCTBA IToxroroBka Kk j1a00paTOPHBIM paboTam 4

5. W3ITy9ICHUSL. 3ammTa 1a60paTOPHBIX PadOT. 4

Doronnextprdeckuii dddext BrInonHenne ToMaliHuX 3aJJaHui. 4

KeanToBbie cBOVCcTBA cBeTa 1 ([oAroTOBKA K J1abOpaTOpHBIM padboTam 4

6. BOJTHOBBIE CBOMCTBA BEIeCTBa |3amuTa Ja00paTOPHBIX PadoT. 4

BrimostHeHNE JOMaNTHUX 3aJaHuH. 2

DeMeHTHI KBAaHTOBOU IToxroroeka K 1a00paTOPHBIM paboTam 4

1. MEXaHUKH 3ammTa 1a60paTOPHBIX PadoT. 4

BrlnonHeHHE JOMAIIHUX 33JaHUil. 2

OrneMeHThI (hM3HKK aTOMHOTO sizpa. ([ToaroToBKa K J1abopaTopHbIM padboTam 4

8. 3amuTa 1ab0paTOPHBIX PadoT. 4

2

BrimosiHeHEe JOMaNIHUX 3aIaHUH.

HUTOoro

©
o




3.2. I'paduk paboThl cTyieHTA

Cemectp Ne 4
2 x o B
< © S o o
= EE z 2 Howmep Henenn
223 g =
653 55
g & > 8
° S 9 10 11 12 13 14 15 16 17 18
JIOMmyCK K BBITOJTHEHHIO JUIP N N N 4 N N N N N
J1a00PATOPHBIX PabOT
3amuTa 71a00paTOpHBIX PadoT 3JIP
Pemenre joManiHux 3aaad P/13 + + + +




4. OHEHOYHBIE CPEIACTBA JJId KOHTPOJIA VYCIEBAEMOCTHU U
PE3VYJIbLTATOB OCBOEHUS VUEBHOI JUCHUITIIMHBI (cm. @ono oyenounwvix
cpedcma)
4.1. PeliTuHroBas cucremMa OLEHKH 3HaHUU 00y4aronuxcs no yueOHoM TUCHUTIIIUHE

Peuimuneosas cucmema ne UCnoJib3yemcs.

5. YYEBHO-METOJUYECKOE N MH®OPMALMOHHOE OBECIIEHEHUE
YYEBHOU JMCHUITJINHBI
5.1. OcHoBHas nuTeparypa

Hcnons3 Komnuectso
yercst o, 9K3EMILISIPOB
No =
HanmenoBanue npu 9
1/ — S B Ha
I " 3 | 6ubmmore | xadbenp
Ke e
paszienos
1 2 3 4 5 6
Bapnansin, B. A. ®usnueckre OCHOBBI ONTUKHU
[DnexTpoHHbIN pecypc]: yueOHoe mocobue / B.
A. Bapnaunss.- HoBocubupck : Cubupckuit
TOCY/apCTBEHHBIH YHUBEPCUTET
1. | TenekoMMyHUKanui u uHbopmatuku, 2015. - 235 1-8 4 3bC
C. : Wl., Tabn., cxeM. - bubnuorp. B kH. — Pexxum
JocTyna:
//biblioclub.ru/index.php?page=book&id=431527
(mata obopamenus: 24.07.2019).
Kpacun, B. I1. Beenenune B 061yto Gpusuky
[DnexTpoHHbI pecypce] : yueObHoe mocobue / B.
5 IT. Kpacun, A. FO. My3bruka. - M. : JIupext- . 16 4 NEC
Menua, 2014. - T. 1. - 452 ¢. — Pexxum goctyna:
[/biblioclub.ru/index.php?page=book&id=236210
(mata obopamienus: 24.07.2019).
5.2. JlonoaHUTENbHAS TUTEpATypa
KoimnuecTBo
No I/ICHOJII,3y IK3EMILISAPOB
n/ HaumenoBanue ;??l:]flfn ? B HA
n y g oubam | kaden
pa3aenoB | 2
& | orexe | pe
1 2 3 4 |5 6
Jleryra, C. Kypc ¢usuku: ontuka [DIeKTpOHHBIN
pecypc] : yuebHOe mocobue I CTYACHTOB HHKE-
HEPHO-TEXHUYECKUX HANpPAaBICHUN TMOATOTOBKHU /
1. | C. Jleryra, A. Yakak. - OpenoOypr : OI'Y, 2014. - 5-8 4 | BBC
364 C. - Pexum JIOCTyIA:
[/biblioclub.ru/index.php?page=book&id=259245
(mara oopamenus: 24.07.2019).



https://biblioclub.ru/index.php?page=book_red&id=431527
https://biblioclub.ru/index.php?page=book_red&id=236210
https://biblioclub.ru/index.php?page=book_red&id=259245

OnTuka [ DneKTpOHHBIN pecypc]| : IPaKTUKYM I10
pemrenuto 3anad. - Kemepono : KemepoBckuii roc-
YAApCTBEHHBIN yHUBepcuteT, 2014. - 160 c. - bu6-

3-4

9bC

JMOTP. B KH. — Pesxxum noctyna:
/[biblioclub.ru/index.php?page=book&id=278499

(mata oopamenus: 24.07.2019).

CyxanoB, U. 1. OCHOBBI ONTUKH [DJIEKTPOHHBIN
pecypc] : Teopusi ONTUYECKOTO U300paKEHUS :
yuebnoe nocooue / 1. U. Cyxanos.- HoBocu-

3. | 6upck : HI'TVY, 2015. - 108 c. : cxem. - bubmmorp.: 1-7 4 | OBbC
c. 103-104. - Pexxum nocryma:
//biblioclub.ru/index.php?page=book&id=438453

(mata oopamienus: 24.07.2019).

5.3. ba3bl 1aHHBIX, HHPOPMALMOHHO-CIIPABOYHbIE U TOUCKOBbIE CHCTEMBbI:

1.

4,

BOOR.ru [DnexTpoHHbIi pecypc] : anekTpoHHas oubnuoreka. — JlocTynm K
MOJIHBIM TEKCTaM 1o mapouto. — Pexxum mocryna: http:// www.book.ru (nata
obpamenus: 20.08.2019).

Moodle [DnekTpoHHBIN pecypc] : cpeaa AUCTaHIIMOHHOTO o0yueHus / Pss.
roc. yH-T. — Ps3aunb, [b.r.]. — Hoctyn, mocne peructpauuu u3z cetu PI'Y
umenn C.A. Ecenuna, u3 q000# Touku, uMmeronieid goctyn k Uatepuery. —
Pexxum noctyma: http://e-learn2.rsu.edu.ru/moodle2  (mara oOpamieHus:
20.08.2019).

Znanium.com [DNeKTpOHHBIHN pecypc] : [06a3a qanHbIX]. — JlOCTYN K TIOJIHBIM
TEeKCTaM 10 mapoutro. — Peskum noctyna: http://znanium.com (zata obpariie-
Hus: 20.08.2019).

«M3natenbcTBO «JlaHby [DNEKTPOHHBIN pecypc] : AJIeKTpOHHAsE OMOINOTEKa.
— JocTynm K MOJHBIM TEKCTaM MO mapoiro. — Pexum moctyma: http://e-
lanbook.com (mata obpamienus: 20.08.2019).

VYuuepcuterckas 6ubmuoreka ONLINE [DnexkTpoHHBIM pecypc] : dJek-
TpoHHas OmOiMoTeKa. — JIoCTyn K MOJHBIM TEKCTaM IO Mapojro. — Pexum
noctyma: http://www.biblioclab.ru (mara o6pamenus: 20.08.2019).

IOpaiit [ DnekTpoHHBIH pecypc] : daeKTpoHHas OubanoTeka. — JlocTy K mos-
HBIM TEKCTaM 10 mapoiro. — Pexxum moctyma: http://www.biblio-online.ru
(mata obopamenus: 30.08.2019).

Tpynas! mpenogaBareneit [DneKTpOHHBIN pecypc]| : KouteKus // DIeKTpOoH-
Hast Oubnmoreka Hayunoii 6ubnuorexu PI'Y umenu C.A. Ecenuna. — Jloctyn
K  TOJHBIM  TEKCTaM IO  Mmapoiw. —  Pexxum  JgocTyma:
http://dspace.rsu.edu.ru/xmlui/handle/123456789/3  (mata  oOparieHus:
20.08.2019).

5.4.1lepeyenr pecypcoB HHPOPMANMOHHO-TEJIEKOMMYHUKALNIMOHHONH  CeTH
«uTepHeT» (nanee — cerb «MHTepHET»), HEOOXOAMMBIX /51 OCBOCHUA
AUCUUIIUHBI

1. eLIBRARY.RU [OnexkTpoHHBIN pecypc] : HaydHasi 3JIeKTpOHHAs OUOInOTeKa.



https://biblioclub.ru/index.php?page=book_red&id=278499
https://biblioclub.ru/index.php?page=book&id=438453

- Pexxum poctymna: https://elibrary.ru/defaultx.asp, cBo6oaHbIl (1aTa oOparte-
Hus: 15.07.2019).

2. KubepJlennHnka [DneKTpOHHBIN pecypc]| : HaydHas AJIEKTpPOHHAas OMOIMOTEKa.
- Pexxum pmoctyma: _https://cyberleninka.ru, cBoOoxanblii (mata oOparmieHus:
15.07.2019).

3. Prezentacya.ru [DnexTpoHHbIN pecypc] : 00pa3oBaTeIbHbIN MopTai. - Pexxum
nocryma: http://prezentacva.ru. ceo6oaubIii (1ata odpaimenus: 15.07.2019).

4. EauHoe OKHO JIOCTyIa K 00pa30oBaTelIbHBIM pecypcam [ DIEeKTPOHHBIN pecypc] :
(enepanbHbIil moprai. - Pexxum moctyna: http://window.edu.ru, CBOOOIHBIH (1aTa
obpamenus: 15.07.2019).

5. Poccuiickuii 061ieo0pazoBaTeibHBIN MopTal [DAEKTPOHHBIN pecypc] : [oOpa-
30BaTeIIbHBIN MopTan]. - Pexxum noctyna: http://www.school.edu.ru. cBOOGOTHBIIM
(mara obpamenus: 15.07.2019).

6. ®usnka, XMMHS, MaTeMaTHKa CTYJICHTAaM M IIIKOJbHUKAM [DJICKTPOHHBINA pe-
cypc] : obOpazoBarenbHblii mpoekT A. H. Bapruna. - Pexum pgoctyma:
http://www.ph4s.m1, CBOOOIHBIH (1aTta oOparmieHus: 15.07.2019)

6 MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME YYEBHOM

JUCHUTUIMHBI

6.1. TpeboBanus k ayauTopusiM (ITOMEMICHUSIM, MEeCTaM) JUIsl TIPOBEJICHUS 3aHATHI:
CHEHHUAIN3UPOBAHHBIE JIEKIITUOHHBIE ayJIUTOPUH, 000pyAOBaHHbBIE
BUJICONIPOEKLIMOHHBIM  O0OpyJOBaHMEM  JUIsl  IPE3eHTaluH, CpeACTBaMHU

3BYKOBOCITPOU3BCIACHUSA U SKPAHOM.

6.2. TpeboBanus Kk 000pyIOBaHKIO PabOYUX MECT IPEMOJABATENS M O0YUAOIIMXC:
BHJICOIPOEKTOP, HOYTOYK, MEPEHOCHOM 3KpaH, IS IPOBEICHHS IEMOHCTPALUi U
OITBITOB, ITOJTHBINA KOMILIEKT (PH3HMUECKUX YCTAHOBOK U IPHOOPOB.

B xommbrotepHoM Kiacce ycrtaHoBieHsl cpeactsa MSOffice: Word, Excel,
PowerPoint u mp.


https://cyberleninka.ru,/
http://prezentacva.ru/

6.3. TpeboBaHus K cEIUATU3UPOBAHHOMY 000pPY0BaAHUIO:

Onruka:

Crenn 1.1. Ckambst ®OC-115, chepuyeckue 3epkaia, mIOCKOe 3epKajo, JIMHEHKa,
DKpaH C MM JCJICHUSIMH.

Crenn 1.2. Ckambs ®OC-115, cobuparoiias ¥ paccenBaroIIKe JIMH3bI, JIMHEHKA,
DKpaH C MM JEJICHUSMH.

Crenp 2.1. Mukpockon MUM-6, nun3a miockoBbinykias (R=10 cm), ceetodpunptp,
OKYJISIPHBIA MUKPOMETD.

Crenpn 2.3. I'enuii-HeonoBbIl na3ep ['H-3, ontnueckuit ckambsa OCK-3, akpaH ¢
MUKPO OOBEKTHUBOM.

Crenp 3.1. 'onnomeTtp, HabOp AUPPAKIUOHHBIX PELIETOK, HICTOYHUK cBeTa O -9.
Crenn 3.2. I'enuii-HeonoBbIl nazep JII'M-109, sxkpansbl co mensMu, npeanapar ¢
MEJIKUMU IapUKaMU JTUKOTOIUs, SKpaH ¢ MM Oymaroi.

Crenp 4.1. Cxkambst @OC-115, nmonsipuzaTop v aHAIM3aTOP BO BpalllalOUIEHCs ONpaBe
¢ kpyrosoii mkainoii, moxcmerp VICTOR 1010A, nuadparma.

Crenp 5.1. 'onnomertp I'C-5, nucnepcuonnas npusma, prytaas jammna JIPIL, 610k
nutanus JI1C-111.

Crenp 5.2. Pedpakromerp UPD-22, Habop xuakocTel, candeTku.

Crenp 5.3. Mukpockon MBU-1 ¢ unaukatopom KU, cTekisiHHbIE JIACTUHKH,
MUKpPOMETP.

KBanToBas ¢pusuka:

Crenp 1.1. ITupomerp OIIIINP=017, Beinpsimurens BC4-12 (2 wt), peocrar 40Q2 u
10Q2, ammepmeTp 2514, BOIBTMETP yueOHBIN, UCCeyeMas JIamIa.

Crenn 1.4. ®orosnementsl CIIB-4, CI'-4, Bempsamutens BYII-2, BonbtmeTp B7-22,
B7-35, namna, monoxpomatop MYM, mokemerp FO116.

Crenn.2.1. He-Ne nazep, nudpakimonHas meib, 3Kpad ¢ MM OyMarou, onTuyecKui
pelbe , pyJeTKa.

Crenp 3.2. Paspsnnas BogopoaHas Tpyoka, reaeparop 1V XJI4.2, seimpsimutens B4-
12, monoxpomatop MYM.

Crenp 4.3. Jlamna momuHectenTHas 15 Brt, namna nakanuanus 15 BT, qrokcMeTp
KO116, ocrmmnorpader C1-73 (2 ).

Crenp 5.1. Cuerunk ['eiirepa (MHaMKaTOp HOHU3UPYIONIUX U3nyueHuit MU/JI-2),
BoipsiMuTenb BYTI-2, cuetunk umnynscoB CCOUI-63, pagnoakTUBHBIN penapaT
(MCTOYHHMK raMMa M3J1y4Y€HHUs] ), INIACTUHKUA W3 JaTYHU U AJIFOMUHHUS, MUKPOMETP.

7. OBPA3BOBATEJIBHBIE TEXHOJIOI' U (3anoansemcs moavko 051 cmanoapma
@I'OC BIIO)



8. MeTtonuueckue ykazaHus Jjisi 00y4aromuxcsi 0 OCBOCHUIO TUCIUILIUHEI

Bun yaeOHBIX 3aHITHIA

OpI‘ aHu3alua ACATCIbHOCTU CTYACHTA

Jlexius

Hamucanue KOHCIIEKTa JICKITUM: KpaTkKo, CXEMaTU4HO,
MOCIIEIOBATENIbHO (PUKCHPOBATh OCHOBHBIE Qu3uuecKue 3aKOHbl,
86160061  popmyn,  POpMYIUPOSKU  3AKOHO8,  00O3HAYEHUs
@uzUUeCKUX eIUYUH; NOMEUAMb BANHCHbIE NYHKIMbL 8616004 (hOPMYIL,
BBIJICJIATh KJIFOYEBBIE CJIOBa, TepMUHBL. [IpoBepka TEpMUHOB,
HNOHATUI C MOMOIIBIO SHIUKIIONEANN, CIOBAPEH, CIIPABOYHUKOB U
uHmepHema ¢ BBIIIMCBIBAHUEM TOJKOBaHUM B TeTpaab. O0O03HAUUTH
BOIIPOCBI, TEPMUHBL, Qu3uueckue 3aKouvl, KOTOPbIE BBI3BIBAET
TPYAHOCTH, IOMETUTH U TIOTIBITATHCSI HAWTU OTBET B PEKOMEHTyeMOM
autepaType. Ecim caMocTosiTeNbHO HE yhaercs pa3oOparbcs B
Marepuaie, Heo0XoauMo chopmMyaupoBaTh BOMPOC U 3aJaTh
MpenoJaBaTel0 Ha KOHCYJAbTallUM, HA TMPAKTHUYECKOM 3aHSITHH.
YaenuTe  BHUMaHHME  CIEOYIOIIUM  TOHSATHSAM:  OCHOBHblEe
@dyHoamenmanbHvle NOCMOsHHbIE.

[IpakTrueckue 3aHATHS

[IpopaboTka pabouei mporpaMMbl IUCHUIUIMHEI, yAETSAS 0cob0e
BHHMMAaHUE LEJSIM U 33J1a4aM, CTPYKTYPE U COJEPKaAHHUIO
mucuuminHel. KoncnektupoBanue uctoyHukoB. Pabora ¢
KOHCIIEKTOM JIEKIIU, TIOJIFOTOBKA OTBETOB K KOHTPOJIBHBIM
BOIIpOCaM, MPOCMOTP PEKOMEHIYEMOM JTUTepaTyphl, padoTta ¢
TEKCTOM (yKa3aTh TEKCT U3 UCTOYHHKA U JIp.), IPOCIYILIUBaHNE
ayno- ¥ BUJICO3aMUCEN 110 3aJaHHON TEME, PEIIEHNE PaCuYETHO-
rpaduyueckux 3a/laHuM, penIeHui 3a/1a4 1o aAITOPUTMY U JIp.

[TpakTuxym/mabopaTopHas
pabota

MeTtondeckue yka3aHus 10 BBIMOJIHEHUIO JAO0OPaTOpPHBIX paboT
Koncnexm evinonnenus nabopamopmoti pabomoi

[ToaroToBka Kk sK3aMeHy

[Ipu moAroTOBKE K 9K3aMEHY (3a4eTy) HE0OX0AMMO
OpPUEHTHUPOBATHCS HA KOHCIIEKTHI JICKIIUH, PEKOMEHIYEMYIO

JUTEpaTypy U Jp.

9. Ilepeuenb MHPOPMAIMOHHBIX TEXHOJOTUM, UCHOJB3YEMbIX NMPU OCYIIECTBICHUU
o0pa3oBaTeIbHOrO MpoIlecca MO AWCIMIUINHE, BKIIOYas MEpPedYeHb MPOrpaMMHOTO
oOecrieueHus1 1 UHHOPMAITMOHHBIX CTIPABOYHBIX CUCTEM OMCYMCMEYIon

10. TpeboBaHus K IPOrpaMMHOMY OOECIIEYEeHHUIO yUeOHOTO Mpolecca

©ONDOTAWNE

Omneparnmonnas cuctema Windows Pro (morosop NeTr000043844 ot 22.09.15r.);
Antusupyc Kaspersky Endpoint Security (morosop Ne14/03/2019-0142 ot 30/03/2019r.);
OducHoe npunoxenune LibreOffice (cBo6oauo pacnpoctpansemoe I10);

Apxusatop 7-zip (cBo6oHO pacmpocTpansemoe [10);

Bpaysep uzo0paxenuii FastStonelmageViewer (cBo6oaHo pacipoctpansemoe 110);

PDF punep FoxitReader (cBo6oaHo pacnipoctpansemoe I10);

PDF npunrtep doPdf (cBo6oano pacnpoctpansiemoe 110);

Menua npourpsiBatesns VLC media player (ceo6oaro pacnpoctpansemoe I10);

3anuck quckoB ImageBurn (cBo6oaHo pacnpoctpansemoe [10);

10 DJVU 6paysep DjVu Browser Plug-in (cBo6oato pacnpoctpansiemoe I10);

11. Nubie cBeneHus




Hpunoxenue 1

MoH/1 O1IEHOYHBIX CPE/CTB /1JIsl MPOBEAeHUs TPOMEKYTOUHOM aTTeCTAIIUN
00y4arIMXxcs M0 JUCHHUILINHE

Ilacnopm ¢honoa oyenounvix cpedcme no OucuyunIune 0Jia NPOMEIHCYmoUHO20
KOHMPOJIAl YCneeaemocmu

KoHnTtponupyemsble pasziensl (TEMbI)

Koa xonTponmmpyemoi

HaunmenoBaunue

Ne ITUCOUIIINHBI KOMIIETECHIINY WIH €€ YaCTH | OLIEHOYHOIO CPEACTBA
/T (pe3yabpTaThl IO pasjiesam)
1. | 'eomeTpuueckas onTuka
2. | SIBnenue uHTepdepeHIINN.
4 | SIBnenue nudpakuuu
5 | [Honspuzamus cBera.
Jlucnepcusi, MOTJIOIIEHUE U OK-3
paccesiHhe CBETa OK-6 DK3aMeH
6 | KBaHTOBBIC CBOMICTBA [IBK-1
U3ITyUEHUSI.
7/ | KBaHTOBBIEC CBOMCTBA CBETA U
BOJIHOBBIE CBOMCTBA BEIIIECTBA
DJIeMEeHThI KBAHTOBOM
MEXaHUKH
8 | DrnemeHThI (PU3UKK AaTOMHOTO

sypa.




TPEBOBAHMS K PE3YJIbTATAM OBYUYEHMS 110 YUEBHOU

JUCITUTINHE
Coz(epnca}me JIeMeHThI KOMIICTCHIINHN I/IHIleKC
Wmrexe | gommeTeHIUH 3JIeMEeHTa
KOMITETeH
MK
OK-3 CIIOCOOHOCTBIO 3namo
ZICC:;HTI;B;?;;;‘ TEOPHIO 110 ONTHKE U KBAHTOBOH (PHU3HKE OK3 31
YYHBIE
U MaTeMaTUu4decKue MaTeMaTU4eCKue HpeOGpa30BaHI/I$I 1A N3JI0XKEHUA OK3 32
3HAHUSA I (hyHIaAMEHTABHBIX (PH3MUYSCKUX 3aKOHOB
OpUEHTHUPOBaHHUS B CIIOCOOBI pacyeTa MOTrPEeITHOCTSH U3MEPEHUI OK3 33
COBPEMEHHOM
UH(OPMALIMOHHOM Ymems
TIPOCTPAHCTBE Jle7aTh BBIBOJBI M aHAIM3UPOBATH TEOPEMbl M (PU3MUECcKHe OK3 V1
3aKOHBI
PaccUuTHIBATh MOTPEITHOCTH a0CONIOTHYIO U OTHOCUTEIBHYIO OK3 V2
JieTIaTh OMKCaHue K JabopaTopHbIM paboTam OK3 V3
Baaoemw
[IpUEMaMM H3JIOKEHUS MaTepuaja IO ONTUKE U KBAHTOBOM OK3 B1
¢busmke
HaBBIKAMH BBITIOJIHEHHUS JIAOOPATOPHBIX PabOT MO ONTHKE U OK3 B2
KBaHTOBO#H (pu3mke
HaBBIKAMH OOBSICHATH TPUPOJHBIC ONTHYECKUE SBICHUS HA OK3 B3
OCHOBE (DU3MYECCKHX 3aKOHOB
OK-6 CIIOCOOHOCTBIO K 3uamo
CaMOOpraHH3aLH 1 OCHOBHBIC TCHIACHUMH PA3BUTHA HAYKH U TCXHUKH OK6 31
caMo00pa3oBaHUIO
n3jaraTb u apryMCHTHUPOBAHHO OTCTauBaTh cson | OK6 32
NPEJICTABICHUs B 00J1acTH (PU3KKU
OCHOBBI CAMOOPIaHU3alu} U CaMO00Opa30BaHUs OK6 33
Ymemn
TUIAHUPOBATh BpeMs ITpodeccuoHaBbHOM JesTeTbHOCTH OK6 V1
MOJIb30BaThCSl MHTECPHET peCcypcamMu OKé6 Y2
B3aMMOJICICTBOBATh C Y4YaCTHHKaMU  00pa30BaTElbHOTO OKé6 Y3
Hpoliecca IPH BBIIOJIHSHUH JIA00PaTOPHBIX padoT
Bnaoemy
CTIIOCOOHOCTBIO CaMOCTOSITCILHOT'O sponennd | QK6 B1
sabopaTopHO pabOTHI U IIOATOTOBKH K HEH
HaBBIKAMH  COOTHOCHTb CBOM BO3MOXHOCTH M ypoBeHb | QK6 B2
pelaeMbIx 3a1a4
HABBIKAMH CaMOOPTaHU3AIMH U CaMOOOPa30BaHNUS OK6 B3
TIIBK-1 | cuocobHocTs 3namo
HCIOMR30BATE KITIOUEBYIO MPOOJIEMATHKY IO ONITHKE U KBAHTOBOH (hu3uKe TIBK1 31
KOHIIENTYaJbHbIE U
TEOPETHYECKUE OCHOBBI | ABJICHUSA TIPHPOABI M (yHIaMEHTaIbHOE OIMCAHUE 3THX TIBK1 32
(1)1/[31/[](]/[’ CI/ICTCMy SBJICHHI C TOYKHA 3pCHI/I$[ q)HSI/IKI/I
3HaHMH 0 MecTO (PU3HMKHU B CUCTEME (PU3NYECKOro 3HaAHUs IIBK-1 33
JTAMEHTAJIBHBIX
%gnqecxnx 3aKOHax U Ymems
Teopusx, GpU3HUECKOi CHCTEMaTH3UPOBATh JIUTEPATYPY MO (PU3NKE B COOTBETCTBHHU C IIBK-1
CYITHOCTH SIBJICHHH 1 TpeOoBaHMSIMH 00pa30BaTEIbHBIX CTAHAAPTOB Vi
MPOLIECCOB B NPUPOJIE —
U TEXHUKE AHATM3UPOBATh PU3UIECKYIO CYIITHOCTh ﬂBJIeUHI/H/I u nporeccoB | [IBK-1
NpUpOALl M TEXHHMKM Ha OCHOBE 3HAHUH IO ONTHKE U
KBaHTOBOH (PH3HKE Y2
U3MEHATb M ymydmate — moaxox  k  peammamd | [IBK-1

O6pa30BaTeJ'ILHLIX IIporpaMm 1o OINTHKE U KBAaHTOBOI (1)I/ISI/IK€




Y3
Bnaoemwo
cucTeMoli 3Hanuit 00 pyHnaMenTanbHbIX usnieckux 3akoHax | [JIBK-1
H TEOPHUIX
B1
IIpUeMaMy aHaJIN3a SIBJICHUN IIBK-1
B2
HaBbIKaMM PCHICHUS NPAKTUYCCKUX 3aJa4 IIBK-1
B3

KOMILJIEKT OIIEHOYHBIX CPEJCTB JIJISI IPOMEXYTOYHOM

ATTECTAIINAU (3K3AMEH)
Ne *Coaep:xkaHue OLEHOYHOI'0 CpeCcTBa HNHpexkc oueHuBaemMou
KOMIICTCHLIMH U ee
3JIEMEHTOB
1 3aKoHbI OTpakeHHs U npenomiieHus ceera. [Ipuniun depma. OK-3V2,V3,B2

[TonHOE BHYTpeHHEE OTpaxeHue. BoJOKOHHAs ONTHKA.
[Ipenomnenue cBera B mpusme. OxapakTepu3oBaTh U
000CHOBATh 3aKOHBI. [IpoIeMOHCTpUpYIiTE ClIpaBEATUBOCTh
3aKOH OTPAXCHUA U ITPCITIOMIICHUA.

OK-6 31, 32, 33, ¥3, B1, B3
[1BK-1 31, 32, V2, B1, B2

2 JIvmsel. Crienath BIBOI (hopMyIThl TOHKOH JIE3bL Ornmrdeckas cuma | OK-3 31, V1, Bl1, B3
JIMH3BL. OK-6 V2,
I1BK-131, V2
3 Oxapakrepusyiite: «l7a3» Kak ONTHYECKYIO CUCTEMY U OK-331, V1, B1, B3
ONITUYECKUE MHCTPYMEHTHI (JTyIia, MUKPOCKOIT). OK-6 V2,
I1BK-1 31, V2
4 SBnenue nHTEpdEpeHITM, KOrepeHTHOCTh. OnbIT FOHTA. OK-3V2,V3,B2
[Ipoanam3upyiiTe OT KaKUX MapamMeTPOB 3aBUCHT IIMPHUHA OK-6 31, 32, 33, ¥3, BI, B3
nHTepdepeHImonHbIX nosoc. [Ipoxemoncrpupyiite monydenne | [1BK-1 31, 32, V2, B1, B2
nHTEp(HEPEHIIMOHHOM KapTHUHBL.
5 SBnenne mudpakipn. OxapakTepu3yiTe MpUHIHMIT | toireHca- OK-331, V1, BI, B3
Openens u qudpakiuo  DpeHens OK-6 V2,
I1BK-1 31, V2
6 Oxapakrtepu3syiite 30061 PpeHens, TudpaKInio Ha METd | OK-3V2, V3, B2
KpyTJioM 3KkpaHe. Paspemaromas cuia o0beKTHBA. OK-6 31, 32, 33, V3, B1, B3
[TponemoHCTpUpyiiTE MOTydeHUE MU(PAKIIMN Ha IIETH. I1BK-1 31, 32, V2, B1, B2
7 Judpakumonnas penierka. OxapakTepusyiTe ycaoBUs OK-3 VY2, V3,B2
MaKcUMyMa U MUHUMYMa 7151 TU(PaKIIUOHHOM PELIeTKH. OK-6 31, 32, 33, V3, B1, B3
Pazpemaroras crrocoOHOCTh U JUCTIEPCHUS PEIIETKH. I1BK-1 31, 32, V2, B1, B2
[IponemoHcTpupyiiTe noxydeHue audpakiiMOHHON KapTHHBI.
8 [HonspusoBanHbIit cBeT. [Ipoananu3upynTe JJUIUIITHYECKYIO OK-3 31, V1, B1, B3
MOJISIPU3ALINIO OK-6 V2,
I1BK-1 31, V2
9 Chopmynupyiite 1 oxapaktepusyiite 3akoH Maroca. OK-3 31, V1,B1,B3
OK-6 V2,
I1BK-1 31, V2
10 | ®opmynsl Openens. OxapakTepusyiite yroi bprocrepa. OK-331, ¥Y1,B1,B3
OK-6 V2,
I1BK-1 31, V1, V2, V3
11 | OxapakTepu3ylTe KIaCCHUECKYIO TEOPHUIO JHUCIIEPCUH. OK-331, ¥1,B1,B3




HOpMaJIBHaH 1 aHOMAaJIbHasd JUCIICPCHUs.

OK-6 V2,

I1BK-1 31, V2
12 | Chopmynupyiite u oxapakrepusyiite 3akoH byrepa mis OK-331, ¥1,B1,B3
norjouieHus ceera. @a3zoBas ¥ rpynmnoBasi CKOpOCTU BOJIH. OK-6 V2,
IIBK-1 31, V2
13 | Oxapakrepusyiite TeroBoe m3nydeHune. Gopmyina [Tnanka OK-331, ¥1,B1,B3
OK-6 V2,
I1BK-1 31, V1, V2, V3
14 | Chopmynupyiite u oxapakrepusyite 3akon Credana- OK-331, ¥1,B1,B3
Bomnbumana v 3akoH cMelnenns Buna OK-6 V2,
I1BK-1 31, V2
15 Cnenaiite BHIBOJI ypaBHEHHUS DUHIIITEHHA 1J1s1 BHEIIIHETO OK-3 31, V1, B1, B3
dortorddexkra. OK-6 V2,
IIBK-1 31, V1, V2, V3
16 | Macca u mmMITyITsC, SHeprus (otoHa.. JlaBieHue cBera. OK-331, ¥1,B1,B3
CdopmynupyiiTe TpUHITUIIBI Tyain3Ma CBETA. OK-6 V2,
I1BK-1 31, V2
17 | Oxapakrepu3syiiTe BOIHBI 1€ bpoiiis u cooTHoIIEH e OK-331, ¥1,B1,B3
HeonpezeneHHocTei [ elizenoepra OK-6 V2,
IIBK-1 31, V2
18 | KopmyckymsipHO-BOJIHOBOM Tyajli3M MHUKPOYACTHIL. OK-331, ¥1,B1,B3
OK-6 V2,
I1BK-1 31, V2
19 | Oxapakrepu3yiite BoJHOBYIO (hyHKIHIO 1 ee pmsrmdeckuii cmbicit. | OK-3 31, V1, B1, B3
OK-6 V2,
[1BK-131, V1, ¥2, V3
20 Bresemute ypaBuenue llIpemunrepa aist craiimoHapHbIX OK-331, V1, BI, B3
COCTOSIHUM. OK-6 V2,
[1BK-131, 33, V2
21 | YacTtuna B MOTEHIIMAIBHON siME. JIUCKPETHOCTH DHEPTHUH. OK-331, V1, B1, B3
OK-6 V2,
I1BK-1 31, V2
22 | OxapakTepusyiTe MOJENbh aTOMa BOJI0poaa 1o bopy. OK-331, V1, BI1, B3
OK-6 V2,
I1BK-131, V1, VY2, V3
23 Brisemute ypaBuenue llIpemuHrepa aist craiimoHapHbIX OK-331, V1, BI, B3
COCTOsIHMIA aToMa BoJopoaa. KeanTtosble urcia: N, |, msus OK-6 V2,
I1BK-1 31, V2
24 | Oxapakrepu3yiTe 3apsi, pa3Mep 1 COCTaB aTOMHOIO SIIPA. OK-3 31, ¥1,B1,B3
OK-6 V2,
I1BK-131, V1, VY2, V3
25 | SlnepHble cHITBL. DHEPIUsl CBSI3U M Macca sipa. OK-3 31, ¥1,B1,B3
OK-6 V2,
I1BK-131, V1, Y2, V3
26 B omeire FOHra oTBepcTHS OCBEIIaNUCh MOHOXpomaTtmdeckuMm cBetoM | QK-3 31, 32
JUIMHOM BONHBI A=600 HM, paccTOsHHE MEKy OTBEPCTHSMH 1 MM H | QK-6 V1, B2, B3
E:gﬁgfxﬂﬁgnogc.omepmnﬂ 1o ’kpana 3 M. Haiitu monoskeHne TpEX mepBhIX IIBK-1 V2, B3
27 Ha MbuTBHYIO TUIEHKY TTagaet 6enblit ceet mox yritoM i=45° k mopepxuoct | QK-3 31, 32
TuteHKH. [Ipy Kakoi HauMeHbIIeH ToMmuHe N TUIEHKH OTpaXkeHHBIE JTYIH OK-6 V1, B2, B3
0 OKpaIeHsl B enThii 1mBet (A=600 am)? IlokazaTens mpenoMIiIeHUsS
M};?JZ]:HOIZPBOLILI n=1,33. ( ) b I1BK-1 Y2, B3
28 CKOIIBKO MTPUXOB Ha 1 MM JUTHHBI UMeeT TUQpakIuoHHas pemrerka, eciu | QK-3 31, 32




3eneHass JuHHA pryTH (A=546,1 HM) B CIEKTpe MEpBOro MOpsIKa

OK-6 V1, B2, B3

HaOmoaaercs mox yriom 19°8°?7 [1BK-1 V2, B3

29 Ha mudpaxumonnyro pemerky HopmanbHO manaer mydok ceera. Ilpu | OK-3 31, 32
TIOBOPOTE TPYObI TOHHOMETPA Ha YOI ¢ B 1I0JIe 3peHnst BuiHa nHust M=440 | .6 V1 ,B2,B3
HM B CIIEKTPE TPETHEro MOpSAAKA. BylyT T BUAHBI 1TOX STHM K€ YIJIOM @ [IBK-1 V2. B3
Jpyrue CIIeKTpalIbHble JIMHUM A2, COOTBETCTBYIOIIME JUIMHAM BOJH B ’
npenenax BuauMoro crektpa (ot 400 mo 700 Hm)?

30 IIpenenbHBINA YTo MOTHOTO BHYTPEHHETO OTPAXEHUS ISl HEKOTOPOTO OK-3 31, 32
BeriecTBa i=45°. Haiitu 1151 3TOr0 BeIiecTBa yroi i MOJHOMH OK-6 y1, B2, B3
TIOJISIPU3ALIIH. TIBK-1 Y2, B3

31 Ha jmudpakuuonnyro pemietky HopManbHO manaer mydok csera or | OK-3 31, 32
paspsiiHOil TpYOKH, HANONHEHHOH renmeM. Ha kakyro JIMHHIO B CHEKTIpE | O)K-6 V1, B2, B3
TPETBhEro MopsiaKa HaKIaIbIBaeTCd KpacHas JMHUS renus (A=670 HM)

CIIEKTpa BTOPOT'O mopsijka’? [IBK-1Y2, B3

32 Ha  mudpakumomnyro  pemietky — HopManbHo — mamaer  myuok | OK-3 31, 32
MOHOXPOMATHYECKOro cBeTa. MakcuMyM TpeTbero nopsiika Habmoaeres | OK-6 V1, B2, B3
nox yriioM 36°48' k HopMain. HaliTi NOCTOSIHHYIO pelIeTKy, BBIPaKEHHYIO
B JUTMHAX BOJIH ITaJIal0MIEro CBETa. IIBK-1¥2, B3

33 Haiitu yrom ¢ wmexny rmaBHbIMH MIocKocTsMu monspusatopa u | OK-3 31, 32
aHaJIM3aTopa, €CIM MHTEHCHBHOCTH eCTeCTBeHHOFZ cBeta, Tpoxozdere | OK-6 V1, B2, B3
Yyepes MoisIpu3aTop U aHaIu3aTop, yMeHbIaercs B 4 pasa. TIBK-1 Y2, B3

34 [Tom KaKUM YIJIOM ip K TOPU30HTY OIDKHO HAXOMUThCs CONHIIE, YTOOBI OK-3 31, 32
€ro JIy4H, OTPa)KEHHbIE OT MIOBEPXHOCTH 03epa, ObUIN HanbdoJsee MoJIHO OK-6 V1, B2, B3

?
TOJISIPU30BAHBI ] TIBK-1 Y2, B3

35 JIyu cBeTa MpOXO/MT Yepe3 KUIKOCTb, HanuTyw B creknsuubiii (N=1,5) | OK-3 31, 32
cocyz, ¥ OTpaxkaeTcsi OT AHa. OTpaeHHBIIT JIyd MOIHOCTBIO TONSPU30BaH | K -6 V1, B2, B3
NpY NaJICHAU €ro Ha JIHO cocyza nox yriiom 42°37'. Haiitu: 1) nokazatesb [IBK-1 V2. B3
HPETOMJICHHS KHUIKOCTH, 2) MOA KAaKUM YIJIOM JOJDKEH MajaTh Ha IHO >
COCyZa JIyd CBeTa, UIYIIHUH B 3TOH JKHIKOCTH, YTOOBI HACTYIUIO MOJIHOE
BHYTPEHHEE OTPaKEHHE.

36 ITyyok mockononspuzosanHoro cpera (A=589um) nagaer na miactuuky | OK-3 31, 32
HMCIIaH/ICKOr0 1InaTa MepHeHMKYIIPHO K ero ontuyeckoit ocu. Haiitu | oK. V1. B2. B3
JUIMHBI BOJH A, U Ac OOBIKHOBEHHOI'O M HEOOBIKHOBEHHOTO Jyded B [IBK-1 Y’Z B’3
KpUCTaJIe, €CJIM MOKa3aTedW IPEIOMJICHUS HCIAHACKOro Inmara Juis >
OOBIKHOBEHHOI'0 ¥ HEOOBIKHOBEHHOT 0 Jy4uei paBHbI Ne=1,66 u N.=1.49.

37 DJIeKTPOMAarHUTHOE M3NTy4eHHe ¢ [UIMHOM BonHbI A = (0,30 MKM majaer Ha OK-3 131, 32
(OTO3/IeMEHT, HaXOAAIIMICS B peKUMe HachleHUs. COOTBETCTBYIOIIAS OK-6 V1. B2. B3
CIIEKTPAJIbHAs YyBCTBUTENBLHOCTH (hoTodnemenTa J = 4,8 MmA/Bt. Haiitu [IBK-1 Y’Z B’3
BBIXOJl (POTORIIEKTPOHOB, T. €. YHCIIO (POTOIIEKTPOHOB HA KaXIbIH >
iAo GoToH.

38 Menusiii mapuk auamerpa d = 1,2 ¢M OMECTHIN B OTKa4YaHHBINA COCY]I, OK-3 31, 32
TEMIIEpaTypa CTCHOK KOTOPOro MOJICPXKUBACTCS GIIM3KOM K aGCOMOTHOMY | OK-6 V1. B2. B3
uynio. HauabHas Temmeparypa mapixa To = 300 K. Cunras nosepxHoCTs | rrore ¢ Y,Z B’3
mapuka abCONIOTHO YePHOH, HAUTH, Yepe3 CKOIBKO BPEMEHH €ro >
TeMmepaTypa yMeHpIuTcsa B 1 = 2,0 pasa.

39 B K-cucreme orcuera JOTOH € 4aCTOTOM ® MajaeT HOPMAIBHO HA OK-3 31, 32
3epKaJio, KOTOPOE JBHKETCSl eMy HABCTPEUY C PENSTHBHCTCKOM CKOPOCTBIO | (YK -6 V1, B2, B3
V. Haiitin uMITynbC, iepelaHHbli 3epKaty Ipu OTpakeHnH GoToHa: [IBK-1 V2. B3
a) B CHCTEME OTCUETa, CBA3aHHOM C 36pKaJIOM; >
0) B K-cucreme.

40 ®otoH ¢ sHepruei, B | = 2,0 pa3a MpeBbIIAIONIei SHEPTHIO ITOKOS OK-3 31, 32
BJIEKTPOHA, UCIIBITAIl IOOOBOE CTONKHOBEHHE C IIOKOMBILIMMCS CBOOONHBIM | ()K-6 V1, B2, B3
a5IeKTpoHOM. HaiiTi pamiyc KpHBH3HBI TPAEKTOPHUH 3JIEKTPOHA OT/IAYH B [IBK-1 V2. B3
MarautHOM nonre B = 0,12 T. Tlpeamonaraercs, 9To 3JIEKTPOH OTIAYH ’
JIBIDKETCSI MEPIECHANKYIISIPHO K HAIPABJICHHIO TOJIS.

41 Haiitn KOHIIEHTpAIIO CBOOOMHBIX 3JIEKTPOHOB HOHOC(EPHI, €CITH IS OK-3 31, 32

paauroBoiH ¢ yactoToit v = 100 MI'11 ee mokasarens mpenomteHust n = 0,90

OK-6 V1, B2, B3
I1BK-1 VY2, B3




42 Wmes B BUIY, YTO AJIst JOCTATOYHO KECTKUX PEHTT€HOBCKUX Jy4en OK-3 31, 32
9JIEKTPOHBI BEIIECTBA MOXHO CUUTATh CBOOOIHBIMH, ONPEAEIUTh, HA OK-6 V1, B2, B3
CKOJIBKO OTJIIMYAETCsI OT €UHHUIIBI [TOKA3aTellb IPEIOMIICHUS TpaduTa s [IBK-1 V2. B3
PEHTTEHOBCKHX JIy4eH ¢ JJIMHOW BOJNHBI B Bakyyme A = 50 mM. >

43 Omnpenenuts KpacHyto rpanuily GorodddexTa Al HUHKA U OK-3 31, 32
MaKCHMAaJIbHYIO CKOPOCTD (DOTORIIEKTPOHOB, BBIPHIBAEMBIX C €TO OK-6 V1, B2, B3
TIOBEPXHOCTH AJIEKTPOMArHUTHBIM M3JTy9€HHEM C JTMHON BOJHBI 250 HM. TIBK-1 Y2, B3

44 Pamumonokatop paboraer Ha muHE BOTHEI A = 50,0 cM. Onpenenutsb OK-3 31, 32
CKOPOCTB TIPHOJIMIKAIOIIETOCS CaMOJIeTa, €CIM YacTOTa OUeHUH MEXTy OK-6 V1, B2, B3
CUTHAJIOM IepeflaTYhKa U CUTHAJIOM, OTPayKEHHBIM OT CaMOJIeTa, B MECTE
pacnonoxkeHus jokaropa pasHa Av = 1,00 kI'm. [IBK-1Y2, B3

45 CBeTHIIBHUK, UMEIOLINH BHJ] pABHOMEPHO CBeTsIIIeH st chepbl pamuyca R OK-3 31, 32
= 6,0 cM, HaxoauTcs Ha paccTosHuM h = 3,0 M oT Tona. SIpkocTh OK-6 V1. B2. B3
cBetmwbHUKA L = 2,0%10* k1/M? U He 3aBUCHT OT Hamnpasienus. Haittu IIBK-1 Y’Z B,3
OCBEIIEHHOCTh 10JIa HEMOCPEICTBEHHO M0J1 CBETUIBHUKOM. >

46 Han uentpom kpyrioro crona paguyca R = 1,0 M nonsewmen ceetunbank 8 | OK-3 31, 32
BHJIE TIOCKOTO TOPH30HTAIBHOTO AUCKa Tomasio S = 100 cm?. SIpkocTs OK-6 V1. B2. B3
CBETHJILHMKA HE 3aBUCHUT OT HanpapjieHus u pasHa L= 1,6¥10% kn/m?. Ha IBK-1 Y’Z B,3
KaKOW BBICOTE OT IIOBEPXHOCTH CTOJIAa HAJI0 TIOMECTHTh CBETHIBHUK, YTOOBI ’
OCBEILIEHHOCTh NepHr(epuitHbIX TOUEK CToja ObUIa MAKCHMaJIbHOI ?

KaxkoBa OyeT 3Ta OCBEIEHHOCTh?

47 ToueuHbIil UICTOUHUK MOHOXPOMATHYECKOIO CBETA PACIIOIOKEH Meper, OK-3 31, 32
30HHOH MJIACTUHKOM Ha paccTosHUU a = 1,5 M oT Hee. M300paxeHune OK-6 V1, B2, B3
UCTOYHMKA 00pa3yercs Ha paccTosiHud b = 1,0 M ot muiactuaku. Haiitu [IBK-1 V2. B3
(hoKyCcHOE paccTOsHHE 30HHOM TIACTUHKH. >

48 Mexny NIpeaAMETOM U 3KPaHOM, IOJIOKEHUSI KOTOPBIX HEU3MEHHBI, OK-3 31, 32
NOMEILIAIOT TOHKYIO cOOMparoutyio inH3y. [lepemerienneM TMH3b HAXOMIAT | OK-6 V1 ,B2,B3
JIBa MTOJIOJKEHU S, TPU KOTOPBIX Ha 3KpaHe 00pa3yercs 4eTKoe [IBK-1 V2. B3
u3o0pakeHue npeamera. Halitu nornepedHsiid pa3mep npenmera, eciii mpu ’
OJIHOM TOJIOXKEHHH JIMH3bI pa3mep uzodpaxkenus h' = 2,0 mwm, a npu
apyrom h" = 4.5 mMm.

49 [Inocko-BeIyKiIas CTEKJIIHHAS JIMH3A C PaJUyCOM KPUBU3HBI OK-3 31, 32
cdepuueckoii moBepxHocT R = 12,5 cM npmkaTa K CTEKISTHHON OK-6 V1, B2, B3
IUTacTHHKE. J[MaMeTpsl AecATOro U MATHAIIATOr0 TEMHBIX Kojerm HpioToHa IIBK-1 V2. B3
B OTpakeHHOM cBete paBHbI di1 = 1,00 Mmm 1 dz = 1,50 mm. Onpenenutsb >
JUIMHY BOJIHBI CBETA.

50 EcrecrBennblii cBeT magaer mo yrioM bprocrepa Ha mosepxHocth crekia. | OK-3 31, 32
OmnpenenuTs ¢ NOMOIIbI0 Gpopmyn Openerns: OK-6 V1, B2, B3
a) KO3 GHULIUESHT OTPAXKESHUSI; TIBK-1 V2, B3

0) cTerneHp MOJSIPU3ALNH PEJTIOMIICHHOTO CBETA.




IIOKA3ATEJI U KPUTEPUU OLIEHUBAHM KOMIIETEHIIH
(ITkasbl orieHUBaHUS)

Pe3ynpTaTel BbINOJHEHHs OOydYarOIIMMCS 3aJaHUl Ha D3K3aMEHE - 10
nATUOATITLHOM IKaJIe (8b1Opamsv HeobXooumoe).

B ocHoBe onieHuBaHMs JiexKAT KPUTEPUU TTOPOTOBOTO U MOBBIIIEHHOTO YPOBHS
XapaKTepUCTUK KOMIETEHIIMN WM UX COCTaBISAIOIIMX 4YacTed, (OpMHUPYEMBIX Ha
y4eOHBIX 3aHATUAX MO AUcCHUIUIMHE OnTHka M KBaHTOBass pusmka (Tabnuma 2.5
paboueit mporpaMMbl JUCHUIUIMHBI).

«OTnuuno» (5) — OIIEHKa COOTBETCTBYET IMOBBIIIIEHHOMY YPOBHIO U
BBICTABJIACTCS 00YYAIOIIEMYCsl, €CJTU OH TUIyOOKO M ITPOYHO YCBOWJI MPOTPAMMHBIM
MaTepHall, UCUEPIbIBAIOIIE, MOCIEA0BATENbHO, YETKO U JIOTHUECKH CTPOMHO €ro
U3JIaraeT, yMEeT TECHO YBS3bIBATh TEOPHIO C MPAKTUKOM, CBOOOJHO CIIPABISETCS C
3a/lauaM¥, BOMPOCAaMH M JPYTMMHU BHJIaMU TPUMEHEHMs] 3HAHUH, TpUYEeM HE
3aTPYJHSACTCS C OTBETOM MPH BUJOM3MEHEHUU 3aJaHUM, UCIIOJIB3YeT B OTBETE
Marepuag MOHOTpauYecKOr JTUTEepaTyphl, MPAaBUIBHO OOOCHOBBIBAECT MPUHSIITOEC
pelieHre, BIaJACET PA3HOCTOPOHHUMH HaBBIKAMHU U TMPUEMaMU BBITIOJTHEHUS
MPaKTUYECKUX 3aj1a4.

«Xopomio» (4) — OIEHKa COOTBETCTBYET TOBBIIICHHOMY VYpPOBHIO U
BBICTABIIsIETCS] 00y4YarOIeMycsl, €ClId OH TBEPJIO 3HAET MaTepuai, IPaMOTHO U O
CYIIIECTBY W3JIaraeT €ro, He JIOMyCKas CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha
BOMPOC WM BBIMOJHEHUU 3aJlaHUl, MPaBUIBHO TPUMEHSET TEOPETUUECKHE
MOJIOKEHUSI TPU  PEIIEHWH TPAKTUYECKUX BOIMPOCOB U  3aJay, BIAJCET
HEOOXOIMMBIMU HaBbIKAMU U NTPUEMAMU UX BBITIOTHEHHUS.

«Y 1oBAETBOPUTEIHHO» (3) — OIIEHKA COOTBETCTBYET MOPOTOBOMY YPOBHIO U
BBICTABIISIETCSl OOy4alolleMycsi, €Clii OH HKMEET 3HaHMS TOJIBKO OCHOBHOIO
MaTepuaa, HO He YCBOWJ €ro JeTaiei, JOMyCKaeT HEeTOYHOCTH, TEMOHCTPUPYET
HEJIOCTaTOYHO  NpaBWIbHBIE  (HOPMYIUPOBKH,  HAPYUIEHUS  JIOTUYECKOMN
MOCIIEIOBATEIBHOCTA B M3JIOKEHUU TMPOTPAMMHOIO MaTepuala, HCIbITHIBACT
3aTPyAHEHUS PU BHITIOJIHEHUU MTPAKTUYECKUX PaboT.

«HeynoBnerBoputenbHO» (2) — OIIGHKA BBICTABJISETCS OOydaroIemMycs,
KOTOPBIM HE JOCTHraeT MOPOTOBOTO YPOBHS, JIEMOHCTPUPYET HETOHUMAaHHE
MpoO0IeMBbl, HE 3HAET 3HAUYUTEIHLHOM YaCTH MPOrPaMMHOTO MaTepuaia, JIOMyCcKaeT
CYIIIECTBEHHBIE OIMMOKU, HEYBEPEHHO, C OOJBIIMMH 3aTPYJHEHUSIMH BBITOTHICT
MPaKTUYECKUE PAOOTBHI.



