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1. Heau u 3a1a4u U3yYeHUs TUCHUTLTHHBI
1.1  Heab TUCHUIIMHBI

JlaHHas ~ JWCIUIUIMHA  CTaBUT  CBOGH  IICNIBIO  HW3y4YCHHE
3aKOHOMCPHOCTEH  W3JIy4YCHHs, TMOMJIOMICHUS M  PACIpOCTPAHCHUS  CBETa,
(dbopMHUpOBaHKE NPEACTABICHUN O TBOMCTBEHHON MPUPOJIE CBETA, MPOSBIISIOIICHCS
gyepe3 CBOMCTBA AJIEKTPOMATHUTHBIX BOJH M KBAHTOB 3JICKTPOMArHHTHOTO TIOJS —
(GhOTOHOB.

1.2 3agauu 0CBOCHHUSA TUCHUILINHBI

OcHOBHBIE 337]a4¥ TUCITUTIIUHBI:

— chopMHPOBATh y CTYACHTOB MPEICTaBICHUE O (PU3NYECKON ONMTHKE KaK
MaTeMaTUYeCKOM  O0OOIIEHUH  HAONIOJCHHM, MPAaKTUYECKOro  OMmbiTa U
AKCIEPUMEHTOB, B KOTOPBIX MPOSBIISIIOTCS 3aKOHOMEPHOCTH U3ITyUYCHUS;

— U3YUYUTh NMPOLECCH OTPAKEHUS, TOTJIONIEHUS U PACIIPOCTPAHEHUS CBETA;

— U3YYHUTh MPUHIHUIBI pa0OTHl ONTHUYECKUX YCTPOUCTB;

— OCBOUTbH TEXHUKY MPOBEJICHUS ONTUYECKUX U3MEPEHUN U UCCIIETOBAHUI.

1.3 MecTo IMCUMILTHHBI (MOYJIsI) B CTPYKTYpe 00pa3oBaTe/ibLHOIM
MporpaMmal

JucuuminHa «OnThKa» SBISETCS KOMIIOHEHTOM OOIIEro Kypca (QPU3NKda U
BXOJUT B 00513aTEIbHYIO YaCTh MAaTEMATUUECKOTO U €CTECTBEHHOHAYYHOTO ITUKJIA.
HeoOxoaumbpiMKi TIPEANOCHUIKAMHU JIJIST  YCIIEITHOTO OCBOCHHSI Kypca SIBIISIETCS
ciaenyrouee. B nukiie MareMatM4ecKuX IUCLUILIMH: 3HAHUE OCHOB JIMHEHMHOU
anreOppl M MaTEeMaTHYECKOTO aHaimm3a, yMeHue auddepeHuupoBaTh H
WHTETPUPOBATh, PaA3IOXKUTh (yHKIMIO B psa Teinopa, pemarb MpoCTEUIne
muddepeHnuanbuble  ypaBHEHUS, BIIQJIETh DJIEMEHTaMHU BEKTOPHOTO aHaJu3a,
BKJIIOYAs XOpollee MOHMMAaHUE UHTErpalibHbIX Teopem OcTporpaackoro-I'aycca u
Crokca.

B mukie ob6medusnyeckux IUCHUIUIMH HEOOXOAMUMBIMHU TPEANOChUIKAaMU
SBJIAIOTCS. 3HAHUE OCHOB KJIACCMYECKOM MEXaHUKH, MOJIEKYJISIpHOU (DU3UKH,
AIIEKTPUUYECTBA U MAarHETU3Ma, aHAJTUTUIECKONU TeOMETPHH.

B cBowo ouepenp, pazgensl kypca «OnTHKa» SBISIOTCA OCHOBOM s
M3YUYEHUS] OOIIETEXHUYECKUX W WHKEHEPHBIX IUCUMIUIMH, TakKuX Kak «OCHOBBI
aToMHOU (u3uKn», «OCHOBHI siepHON Pu3NKNY», «brodu3nyeckrue 0CHOBBI KUBBIX
cuctem (buodusuka)» u Apyrux.

1.4 IlepeyeHb MVIAHUPYEMBIX Pe3yabTATOB 00y4eHHS 1O
AucHUIIMHE «ONTHKA», COOTHECEHHBIX € INIAHMPYEMBIMH Pe3yJIbTATaAMH
OCBOCHMs 00Pa30BaTeILHOI MPOrpPaMMBbl



[Ipouecc m3ydyenust aucuuIInHbl «ONTHKa» HampaBieH Ha (HOpMHUpPOBaHHUE

komrmerennmii OITK-1.

Nunex B pesynpraTe uzyueHust yueOHON AUCHUIIIMHbI
No | © Conepxanune 00y4arolecs T0JKHBI
~ | KOMI€ | KOMIIETEHIUH (MUIIH
AL TEHUU | €€ YacTH) 3HATh yMeTh BJIAJIeTh
U
1 | OIIK- | Criocoben 3aKOHBI IIPUMEHATH IIPAKTUYECKU

1 PUMEHSATH U3ITy4EHHUS], NOJIyYeHHbIE MU
€CTECTBEHHOHAYYH | NOTJIOIIEHHUS, | 3HAHUS IUISl | HABBIKAMU
BlE U pacIpocTpaHe | peleHus paboThI C
OOIIIEMH)KEHEPHBIE | HUsSI CBETa U | PU3NYECKUX ONTHYECKUM
3HAHUS, METOIBI ONMCBHIBAIOIIM | 33/1a4. "
MaTEMaTU4YECKOro | e 1754 YCTpOMCTBaM
aHanu3a u MaTeMaTnyec U, 00paboTKH
MOJICJINPOBAHUA B | KM€ JAHHBIX
WHKXEHEPHOU COOTHOILICHHMSI ONTHYECKUX
NEeSATEIbHOCTH, , € AIMHUILIBI U3MEpPEHU,
CBSI3aHHOM C U3MEpPEHUS BBITIOJIHEHHUS
pa3paboTKOH, ONTUYECKUX pacueros,
IIPOEKTUPOBAHHUEM, | BEJINYMH, peneHus
KOHCPYHPOBAaHUEM, | IPUHIUIIBI 3a/1a4y
TEXHOJIOTUAMU paboThI
IIPOU3BOJICTBA U ONTHYECKUX
JKCIUTyaTaluu YCTPOMCTB
OMOTEXHUYECKUX
CUCTEM

2. CTpyKTYypa M coaepKaHue TUCHUITUHbI

2.1 PacnpeaesieHue Tpy10€MKOCTH JMCUUILIMHBI 10 BUAAM padoT

OO6mast Tpyn0EMKOCTh JUCHUIUIMHBI COCTABIISIET

4

yaca), uX pacrnpejiesieHue 1Mo BuaaM paboT MpeACTaBICHO B TaOIUIIE .

3au.en. (144

CemecTpsl
Bun yaeOHo# paboTh Beero (dacwr)
4acoB 4
KonrakTHas pabora, B TOM 4ucie: 64,3 |64,3
AyIUTOpHBbIE 3aHATHSA (BCEro): 64 64
3aHgaTHs JISKIIMOHHOTO THIIA 32 32 - - -
JlabopaTopHbie 3aHATHSA - - - - -




3aHATHUS] CEMUHAPCKOTO TUIA (CEMUHAPHI, 32 32 i i
MPAKTUYECKUE 3aHSTHS)
Nuasi konTakTHas padora: 8,3 8,3
Kontposs camocTositensaoi pabots (KCP) 8
[Tpomexxyrounas arrecranus (MKP) 0,3 0,3
CamocrosiTesibHAasg padoTa, B TOM YHCJIE: 45 45
IToaroroBka K TEKyIieMy KOHTPOJIIO 40 40 - -
[TpopaboTka yueOHOTo (TEOPETHIECKOTO) 5 5 i i
Marepuasa
BrinonHeHne MHAMBUAYAIBHBIX 33 IaHUN
(moaroToBKa COOOIICHMIA, TPE3CHTAITNN ) ] i i i
KonTpoJsb: 26,7 | 26,7
IToaroroBka K sK3aMeHy 26,7 | 26,7
yac. 144 | 144 - -
Oo0masn B TOM 4YHCJIE 643 | 64.3
TPYI10€MKOCTh KOHTAKTHasi padoTa
3a4. eJl. 4 4

nabopatopusie 3ausTus, CPC — camocrositenpHas paboTa CTyIeHTa.

2.2 CTpyKTypa AUCUUILIMHBI:
Pacnpenenennie BugoB yueOHON pabOThl U MX TPYAOEMKOCTH IO pa3fesiam
JUCUUTUINHBI.
Paznensl nuctMIuivHebL, u3ydyaemeie B4 cemectpe (0na cmyoenmos OPO):

[Tpumeuanue: JI — nexuun, [13 — mpaktuyeckue 3ansatusi / cemunapsl, JIP —

N KosmmuecTBo yacos
> AynutopHasi
pasne| HammenoBanwue pasneson CamocrosiTenbHa
A Bcero paboTta 2 pabota
JI 13 JIP

1. |IIpenmer u 3amaun puU3NUECKON 7 2 9 0 5
ONITUKHU

2. (I[Tonspusamus cBeTa 22 6 6 0 5

3. [UuTepdepenius crera 22 6 6 0 5

4. |dudpakuus cBeta 22 4 4 0 5

5. ['eomerpuueckas oONTHKa 22 4 4 0 5

6 |[ucnepcus cBera 22 4 4 0 5

7 |KBanTOBas onTHkKa 24 4 4 0 3)

8 |Henunelinas ontuka 24 4 4 0 10
Bcezo: 32 32 0 45

2.3 Coaep:kanue pa3aejioB JUCHUINIHHBI:




2.3.1 3aHAaTHA JEeKIIUOHHOI0 THIIA

Haumenosaunue
pazaena

Conepxanue pasuena

dopma TEKyIIEro
KOHTPOJISI

2

3

4

[Ipenmer u
3a1a4u
duznyeckoit
ONTHKHU

[Tpenmer 1 3a1auu GU3NIECKOM
OINTHKH, €€ MECTO CPENH APYTUX
(U3NYECKUX HAYK.
DneKTpoMarHuTHasl MPUpPOJia CBETA.
[IIxana 3n€KTPOMarHUTHBIX BOJIH.
CTpyKTypa 31eKTpOMarHuTHOM
BoJIHBI. [longpuzanus
AJIEKTPOMATrHUTHBIX BOJIH.
Cdepuueckuie 371€KTpOMarHuTHbIE
BOJIHBL. [[1OTHOCTE OTOKA 3HEPIUU U
IUIOTHOCTh UMITYJIbCa
9JIEKTPOMArHUTHBIX BOJIH.

OTBeTHI HA
KOHTPOJIbHBIE
Borpockl (KB)

[Honspuzanus
CBETa

OTtpaxeHne U npesomMIeHue
AJIEKTPOMArHUTHBIX BOJIH HAa TPAHUIIC
paszerna IByX AUIEKTPUUYECKHUX CPE.
®opmynbl OpeHenst A1 OTPAKECHHBIX
Y TIPEJIOMJIEHHBIX CBETOBBIX BOJIH.
3akoH bprocrepa. [lonHoe
BHYTPEHHEE OTPAXKEHUE CBETA. 3AKOH
Mamntoca. /IBoriHOE
JTy4enpesioMIICHUE.

KB

Nurtepdepentus
cBETa

WNnurtepdepenius ceera.
Cynepno3uiysa KOrepeHTHBIX
AJIIEKTPOMArHUTHBIX BOJIH. [lonyuenue
UHTEPPEPEHIIMOHHON KAPTUHBI.
HNuTepdepeHus 31eKTpOMarHuTHBIX
BOJIH B JUDJIEKTPUYECKOU CpEE.
[Tonsartue o ronorpadumu.

KB

Judpakius
CBeTa

ITpunnun ['oiirenca-Openerns.
Merton 30u @penens. Audpakuus
Openens, nudpaxius Opaynrodepa.
Jludpakimonnas pemnierka.

KB

I'eomerpuueckas
OTITHKA

['eomeTpuueckass ONTHMKa Kak
MPEAEIbHBIN CIy4ald BOJHOBOM
ontuku. [loctpoenne nzoOpaxeHui
B ONTHYECKHUX cucTeMax. Abeppanuun
onTh4ecKkux cucrem. IIpocrenimmme
ONTUYECKHE MPUOOPHI.

KB




6 |ducnepcus ITornomenue u paccessHue CBETa B KB
CBETa BellecTse. Jlucnepcus cBeTa.
7 |KBanToBas TennoBoe uznydeHue. 3aKkoH KB
ONTHKA TersoBoro u3nyyenus Kupxroda.
3aKOHBI U3IIYYEHUSI YEPHOTO TENA.
doTtornekTpudeckuit 3P HeKT.
KBaHTOBas npupoja ceera. Jlasepsl.
8 |Henuneiinas ['eHeparusi rapMOHUK, KB
ONTHKA caMO()OKYCHUPOBKa CBETA.

2.3.2 3aHATHA CEMUHAPCKOI0 THIIA
BapuanTtel mpaktuueckux 3amgaHuii Oepyrcs u3 3amaunuka Wpomor WLE.
3anauu no obuiert puzuke M.: BUHOM. JlabopaTtopus 3nanwmii, 2014.

Haumenosaunue
paszznena

Temarnka IPaKTUYECKUX 3aHITUN
(ceMHUHapOB)

dopma TeKylIero
KOHTPOJIA

2

3

4

1.Bxo1HOW KOHTPOJIb
3HAaHUUN

NupuBnnyanbHbie
KaXJO0TO CTyJICHTa

3aJIaHUs IS

BeinosHeHUE
MPAKTUYECKUX
paboT.

2.Ilonsipuzanus cBeTa

MeTobl OJIyYeHHUs MMOJISIPHU30BAHHOTO
cBeta. 3akoH  bproctepa, 3aKoH
Mastoca. CteneHb MoJIIpU3allii CBETa
3agaum A penieHus B ayautopuun: No
1.2.3,1.2.6,1.3.4,1.3.5,

Ha nom: Ne 1.2.9,1.3.7(§ 1.1, rnn. 1, cTp.
23, § 1.3, ctp. 26-27)

BreimosHenue
MPAKTUYECKUX
pabor.

3.Nurepdepenuus
CBETa

Onbiter ®@penensa, onbiTel  FOHTA.
HNuTepdepeHus B TOHKUX TUICHKAX.
3agauu Ui pereHus B aygurtopun: Ne
2.1.1,2.1.2,2.1.6 (§ 2.1, ctp. 32-33) Ha
qom: Ne2.1.5,2.1.7 (§ 2.1, .2, c1p. 33,
ctp. 34)

BrinosiHeHHE
MPaAKTUYECKUX
pabor.

4. JIndpakaus cBeta

Openens, audpaxus

Hudpaxiys
®paynrodepa.
3amauu g penieHus B ayauropun: No
2.3.1,2.3.2(§ 2.3, ctp. 47-48)

Ha nom: 2.3.3 (§ 2.3, c1p. 48)

BreinmosHenue
MPAKTUYECKUX
pabor.

S.lucnepcus cBera

3amaun I penieHus B ayauropun: No
24.1,2.43 (§ 2.4, ctp. 51-53)
Ha nmom: No2.4.7,2.4.8 (§ 2.4, ctp. 55)

BrimmonaeHne
MPAKTUYECKUX
pabor.

7.KBanToBasg onTuka

3agauu AJisl pelICHUs] B ayIUTOPUU: §
5.1, ctp. 86-91

BreinmosHeHue
MPAKTUYECKUX
pabor.




3anmaun s perieHus B aynutopuu: Ne BeimomHeHe
8. Hemuuerinast  |3.1.1, 3.1.3 (§ 3.1, ctp. 59-61) MPaAKTUYECKUX
ONTHKA Ha nom: Ne 3.1.8, 3.1.11 (§ 2.4, ctp. 62-|paboT.
61)
9. MTorosas WNuauBuayanbHbIE 3alaHus 111 BBITIOTHEHIE
KaXXJIOTO CTYyJICHTa MPAKTUICCKUX
KOHTpOJIbHAs paboTa
paboT.

2.3.3 JIaboparopHbie 3aHATUA
He npenycMoTpeHbl yueOHBIM IIJIaHOM.

2.4 Ilepeuenn Y4eOHO-MeTOAUYeCKOro o0ecmeyeHus A
CaMOCTOAITEJIbHOI Pa00THI 00y4aoUIUXCcs M0 AucuunaInue « OnTuKa»

No

HaumenoBanue paznena

[Tepeuenb yueOHO-METOANYECKOTO 0OECIICUEHUS
JUCITUTUTMHBI TTO BBITIOJTHEHUIO CAMOCTOSTSIIBHON
paboThI

[ToaroroBka K TeKylemy
KOHTPOJIIO

[IpopaboTka yueOHOTO
(TeopeTHIecKoro) MaTepuaa

1. CaBenbeB U.B. Kypc o6meii ¢usuku. B 5
tomax. Boanel. Ontuka. / M.B. CaBenbeB, - M.:
Jlanp,  2011. - 256 c. - Pexum
noctyma - https://e.lanbook.com/book/707#book_
name

2. Kanureesckuit H.U. Bonnoas ontuka. / H.W.
KamuteeBckuii, - 5-e u3za. - M.: Jlans, 2008. - 480
C. - Pexum
nocryma - https://e.lanbook.com/book/173#book
name

3. MupomnankoB M.M. Teopernueckue OCHOBBI
ONTHUKO-3JIEKTPOHHBIX ~ TpubopoB. / M.M.
MupontHukoB, - 3-¢ u3a. - M.: Jlans, 2010. - 704
c. - Pexum
noctyma - https://e.lanbook.com/book/597#book
name

4. Canex, baxaa E. A., Teiix, M. Onruka u
doTtonuka. [IpuHIUNBI 1 pUMEHEHUs: [yueOHOe
nocobue: B2 1.] T. 1 / B. Canex, M. Teiix; niep. ¢
aurn. B. JI. JlepboBa - JloarompyJaHBIN:
Hutemnekt, 2012.

5. Canex b. Ontuka u ¢otonuka. [IpuHuuner u
npuMmeHeHus: [yaeOHnoe nocodue: B 2 1.] T. 2 / b.
Canex, M. Teiix; mnep. ¢ anrn B. JL
Hep6oBa - Jlonronpyansiii: Matemnexr, 2012.

6. I'punireitn [[. KBaHTOBBIN BBI3OB.
CoBpeMeHHBIE UCCIIEOBAHNSI OCHOBAaHUMN




KBAaHTOBOM MeXaHUKH: [ydeOHoe nmocooue] /JIx.
['puniuTeiin, A. 3aloHIl; iep. 2-To U3, o pe.
u ¢ gom. B.B. Apucrtosa, A.B. Hukysnosa ; gor.
KO 2-My u31. Ha pyc. s13. A.B. Hukynosa 2-e u3n.,
not. - lonronpyaueiii: Matennekt, 2012.

Y4eOHO-METOANYECKNE MaTepuanbl JUIS  CaMOCTOATEIbHOW  paboThI
OOy4aroluxcs U3 Yucia MHBAIUIOB U JUI] C OTPAaHUYCHHBIMU BO3MOKHOCTSIMH
3n0poBbs (OB3) npenocrasistorcs B (popMax, aJanTHPOBAHHBIX K OrpaHUYEHUSIM
UX 3/10pOBbs U BOCHPUATUS UHPOPMALIUU:

JUis au1l ¢ HapyIIEHUSMU 3pEHUs:

— B IeyaTHoi (opme,

— B (popMe IIEKTPOHHOTO TOKYMEHTA,

— B (hopme ayauoddaiina,

JIns un ¢ HapyIIEHHUSIMU CITyXa:

— B IeyatHou opme,

— B (popMe JIEKTPOHHOTO JIOKYMEHTA.

JUig Au1l ¢ HapyIIEeHUAMH OTIOPHO-JBUTATEIbHOTO alapara:

— B IeyaTHoi opme,

— B (hopMe JIEKTPOHHOT'O TIOKYMEHTA,

— B (hopme ayauodaiina.

3. O0pa3oBare/ibHbIC TEXHOJIOTHH

Jma mpoBeneHUsT MEHbIIEW YaCTH JIEKIMOHHBIX 3aHSITHW HCIOJIB3YKOTCS
MYJbTUMEIUNHBIE CPEJICTBA  BOCIHPOM3BEIACHUS AKTUBHOTO  COAECPKUMOTO,
MTO3BOJISIONIETO CIYIIATEII0 BOCIIPUHUMAThL OCOOCHHOCTH M3ydaeMoil mpodeccuu,
3a4aCTyK0 UTPAOIIME PEIIAIOIIYI0 POJb B MIOHMMAHUM W BOCIPHUSTHH, & TaK XKeE
dbopmupoBaHud TPOGECCHOHAIBHBIX KOMIIETCHIIMN. bonbInas dacTh JEeKIUd u
MPAKTUYECKUE 3AHSATUSL MPOBOIATCS C HCIIOJb30BAHUEM JIOCKHM M CIPABOYHBIX
MaTEPUaJIOB.

[To u3yuyaemoil IUCHUIIMHE CTYAEHTAM MPEIOCTABIACTCS BO3MOKHOCTH
OTKPBITO TIOJIb30BaThCsl (B TOM 4YHCJIE KOMUPOBATh Ha JIMYHBIE HOCHUTEIU
nH(popMaIMu) TMOJATOTOBJICHHBIMH BEAYIIUM JaHHYIO JAUCHUILIMHY JIEKTOPOM
MaTepuagaMy B BUAE FJIEKTPOHHOIO KOMIUIEKCA COMTPOBOXKICHHUS, BKIIOYAIOIIETO B
ceOsi: DJIEKTPOHHBIE KOHCIEKTHI JICKIUW; SJEKTPOHHbIE BapUaHThl y4eOHO-
METOJIUYSCKUX ITOCOOMH IS BBIMOJHEHUS J1IA0OPATOPHBIX 3aJaHui;, CIHCKU
KOHTPOJIBHBIX BOIIPOCOB K KAXKJIOW TEME U3y4aeMOro Kypca.




JIns nun ¢ OrpaHUYEHHBIMM BO3MOYKHOCTSIMH 30POBbSI MPEAYCMOTPEHA
Opra’u3anys KOHCYJIbTAlMK C UCIIOJIb30BAHUEM BJIEKTPOHHOM ITOYTHI.

4. OuneHOYHBbIC CpPeaCTBA ISl TEKYLIero KOHTPOJISL YCIeBAeMOCTH M
MPOMEKYTOUYHOM aTTeCTAUN

@oHJ OLEHOYHBIX CPEICTB IAUCLHUILUIMHBI COCTOUT M3 CPEICTB BXOIHOTO
KOHTPOJII 3HAaHUM (IO paHee HM3YyYEHHBIM JUCUUIUIMHAM), TEKYIIEro KOHTPOJISA
BBITIOJTHEHMSI 3aJJaHUM (CM. CITUCOK MPAKTUYECKUX padOT) U UTOTOBOW aTTeCTAllUU
(?K3amMeHa):

OneHka ycreBaeMOCTH OCYILECTBIISIETCS 10 PE3YJIbTAaTaM:

- CAMOCTOSITENILHOTO BBITTOIHEHU ToMalHuX 3aaanuil u JCP;

- YCTHOT'O OIpOCa BO BPEMSI CEMUHAPCKUX 3aHATHI;

- KaueCTBAa BBIIIOJHEHHOTO HWHAWBUAYAJIBHOIO CEMECTPOBOIO 3aJaHUS U
YCTHOTO OITpOCa MPH €T0 3aIINTE;

- pabOThI CTYJEHTa BO BPEMsI KOJJIOKBUYMA;

- KOHTPOJIbHBIX padOT U KPAaTKOBPEMEHHBIX (PPOHTATIBHBIX TECTOB;

- OTBETA Ha PK3aMeHe (/111 BBISIBJICHUS 3HAHUSA U IOHUMaHHUS TEOPETUUECKOTO
Marepualia JUCUUILINHBI).

TEKYIIUNA KOHTPOJIb: COCTaBJICHUME M 3alUTa OTYETa I10 BBIIOJIHAEMBIM
7a00paTOpHBIM paboTaM MPAKTUKyMa; MPOBEPKA CaAMOCTOSITEIBHO BBIMOJIHEHHBIX
3amaaui. OTBETBl HA KOHTPOJIBHBIE U JONOJHHUTEIBHBIE BOIPOCH IO
COOTBETCTBYIOIMM pa3JeiaaM JUCHUILINHBIL.

WUTOTOBBIM KOHTPOJIb: K3aMEH.

4.1 ®oHA OLIEHOYHBIX CPEACTB JJIsl NPOBeIeHNs TeKylleil aTTecTauuu
IlepedyeHb NpaKTHYECKUX 3aJaAHMM:

1. Yopyro cBsA3aHHBIM 3JEKTPOH, COOCTBEHHAs 4YacToTa KOTOPOTO Mo,
OCBEIIAETCS NOJISIPU30BAHHBIM CBETOM C YaCTOTOM (0, CUIIBHO OTIMYAIOLIENCS OT Mo.
Haiit untencusnocts 1(0).

2. EctecTBeHHBIN CBET nmajgaer nox yriaoM 30° u3 Bo3ayxa Ha MOBEPXHOCTh
CTEKJIa C TOKa3aTeseM npenomiaeHueM N = 1,5. HaliTu ”HTEHCUBHOCTh OTPAXKEHHOTO
CBETA, IIPUHSB 34 €AMHUIY MHTEHCHUBHOCTD NIAJAOIIETO CBETA.

3. Ha snexTpoH najaet HeNmoJsipu30BaHHbBIN CBET; HAOIIOIEHUE PACCEIHHOTO
U3Ty4YeHUs: BeAETca MojA yrioM 0 K HampaBieHMIO MepBUYHOro myuka. Haiitu
ITOJIHBINA IOTOK PACCESIHHOIO CBETA.

4. EcrecTBeHHBIN CBET Majaaer moja yriiom 60° u3 BO31yXa Ha MOBEPXHOCTH
CTEKJIa C ToKa3aTeseM npenomiaeHueM N = 1,5. HaliTu ”HTEHCUBHOCTh OTPAXKEHHOTO
CBETA, PUHSB 34 €IMHUIY HHTEHCHUBHOCTh NAJAOIIETO CBETA.

5. JIMHEHWHO-NOJIAPU30BaHHBIA CBET pACCEUBACTCS Ta30M, MOJIEKYJIbI
KOTOPOr0O M30TpONHbI. IIpyHMMAas, 4TO MONEKYIBI pACCEMBAIOT CBET HE3aBUCHUMO



Ipyr OT Ipyra, a WX W3IydyeHue He UHTephepupyeT, BBIYUCIUTH OTHOIICHUE
MIOJIHOTO MOTOKA SHEPTUH PACCESIHHOTO U3IIyYEeHUS, K TIOTOKY SHEPTUM TaJar0IIETO
n3nydenns. O6wvem paccensaromeii oomactu V (V<<I3, rge r — paccrosiHEe OT
paccenBaroIiero oobeMa J10 HabJIroaaTelNs ), YUCI0 MOJICKYJ B euHHUIEe 00beMa N,
MoKa3aTellb MPEJIOMIICHHUS ra3a N, JIMHA BOJIHBI CBETA A.

6. Yrom MexXay IUIOCKOCTBIO KOJIeOAaHUM TMOJISIpPU30BAHHOTO CBETa U
IJIOCKOCThIO TAJCHUS Ha3bIBa€TCSI a3UMyTOM KoJjieOaHusi. Halitu azumyrt
MIPETOMIICHHOM BOJHBI O U a3UMYT OTPaXEHHOW BOJHBI P, €CIIM a3UMYT Madaromien
BOJIHBI 0, @ YTOJI HaJACHUS .

7. Ha Tonkyro ti€Hky (N=1,5) magaeT mapajuieabHbIN My40K OEJIoro CBeTa.
Yron manenus 6,=70°. Ilpu kakoil TONMIMHE TUICHKH 3€PKATbHO OTPAKEHHBIN CBET
OyzeT HanboJsee CHIIBHO OKpallleH B KpacHbIi UBeT (A=0,7 Mxm)?

8. Ilmockass MOHOXpOMaTHYECKasi CBETOBasi BOJIHA C MHTEHCHUBHOCTHIO lg
najacT HOPMAJIbHO HAa HEMPO3pauHbli 3KpaH C KPYyriabiM oTBepcTtueM. KakoBa
MHTEHCUBHOCTb CBETA 33 SKPAHOM B TOUKE, JJIsI KOTOPOH OTBEPCTHUE:

a) paBHO TpeTheil 30He Dpenens;

0) cienany paBHbIM 4eTBEPTOM 30He DpeHes U 3aTEM 3aKPBLIU EPBYIO 30HY
Openens ?

9. Ilnockas MOHOXpoMaTuWyeckas CBeToBas BoiHa A=640 HM ¢
WHTEHCUBHOCTBIO lg TTajjaeT HOpMaJIbHO Ha KpYyTJioe OoTBepcTHe paaunyca R=2 mwm.
HaliTi ”HTEHCUBHOCTD B LEHTPE NUPPAKIIMOHHON KAPTUHBI HA SKPAHE, OTCTOALLEM
Ha b=1,5 M ot oTBepcTHSL.

10. Haiitu k03 ¢puumeHT nponycKaHusi Ipu HOPMAJIbHOM IaJICHUN CBETA U3
BO3JlyXa Ha CTEKJIO C MOKa3aTesaeM npeaomiieHus N=1,5.

11. Ilpu BeIBOmE Popmyn DpeHens MpeAnoaraeTcsi, YT0 OTHOCHUTEIbHAS
MarHuTHas MPOHUIIAEMOCTh CpeAbl paBHa enunuile. Kak usmensatcs (hopmysibl
®peHensi, €Cv HE BBOJUTH 3TOTO MPEINOI0KEHUS?

12. TémHOI WM CBETJIOW B OTPaXKCHHOM CBETE€ Oy/eT MbUIbHAs IJIEHKA
tomuaoi d=1/10*A? [11éHKa HAXOAUTCS B BO3AYXE

13. Haiit paccrostaue Al Mexay aBaaiaThiM U ABaIIIATh IEPBBIM CBETIBIMH
KoJibllamMu HblOTOHA, €Cli pacCTOSHUE MEXAY BTOPBIM M TPETHUM paBHO 1 MM, a
KOJIbIIa HaOJII0TAt0TCS B OTPAKEHHOM CBeTe?

14. lnuck u3 cTekia ¢ moKazaTesieM MpeJoMIeHUs N 3aKPbIBAET MOJATOPHI 30HbI
®penens ans Touku HaOmoaeHus P. [lpu kako# TommuHe h 1rcka ocBeIEeHHOCTh
B P Oyner HaunGosnpas?

15. Haiitm yrimoBoe paccTOSTHUE MEXAy TIJaBHBIM MAaKCUMyMOM U
OJIDKAMIIMM K HEeMY MUHUMYMOM JU(DPaKIIMOHHON PEIIeTK

16. [TapaniaenbHbIN My40K MOHOXPOMATHYECKOTO CBETA C JJIMHOW BOJIHBI A,
MOJISIPU30BAHHBIM TIO TPaBOMY KpYry, IajgaeT HOPMaJIbHO Ha IUIACTUHKY B
MOJBOJHBL. HaWTh COCTOSHME MOJApHU3allMy CBETA, NPOILICAIIErO0 4Yepe3 3Ty
MJIACTUHKY.

17. Y3kuii my4oKk €CTeCTBEHHOTO CBeTa ¢ MHTEHCUBHOCThIO |0 mamaer mon
yriioM bprocrepa Ha moBepxHocTh BoAbl. [Ipu 3tom p=0,039 cBeTOoBOrO MOTOKA
oTpaxaercsi. HaliTu MHTEHCUBHOCTD MPEJIOMIIEHHOTO MMyYKa.



KoHTposibHBIE BONIPOCHI 110 Y4eOHOH MporpaMmme

1. B ueM 3aknroyaeTcs 3aKOH MpesioMJIeHuUs cBeTa’?

2. OT 4yero 3aBUCUT BEJIMYHMHA KAXKYLIEroCs TMOIHATHS NIPEAMETA,
paccMaTpuBaeMoro 4epes CTeKkio?

3. Uto HazpIBaeTCs MpENEibHBIM YIJIOM TIOJIHOTO BHYTPEHHEIO
OTpaKEHUsI?

4, Kak 3aBuCHT noka3aTelib NpesIoOMJICHUS paCTBOPA OT KOHIICHTPALINU?

5 Kak yctpoena 3purenbHas TpyOa?

6 Yo Ha3bIBACTCS YBEIUMYCHHUEM ONTHUYECKON TPYObI?

7. Yrto Ha3bIBaETCA MOJIEM 3pEHHUS TPYOBI?

8 Yem oTinuaertcs 3putenbHas Tpyoa Kemiepa ot tpyOs! ["anunes?

9 Yro Takoe aneprypHas nuadparma’?

10. Yro Takoe yucioBas amneprypa?

11. B uem 3akiro4aeTcsi yCJIOBUE CUHYCOB?

12.  Yewm oTnmnuaercs arnoxpomar ot axpomara’?

13. KakoBo ycTpoOHCTBO OKYJISIPHOI'O MUKpOMETpa?

14. B uem cocTout sBiieHHE UHTEphEpEeHIIuU cBeTa?

15.  JlaifTe onpeneneHue UHTEPPEPEHITUU.

16. Kakue BosHBI Ha3bIBalOTCS KorepeHTHhIMH? Kak Qopmynupyrorcs
YCIIOBUSI KOTE€PEHTHOCTH JIBYX BOJIH.

17. Kak BpIUHCISIETCS CyMMapHas WHTEHCUBHOCTD MPHU HAJOKCHUU JIBYX
MOHOXPOMATHYECKUX BOJIH OJMHAKOBOM YaCTOTHI, TOJIIPU30BAHHBIX B OJHOMN
TUIOCKOCTH?

18. Ilpum kakuWx yCIOBHAX BO3HHUKAIOT M KaK PAaCCUMTHIBAFOTCS Min M max
WHTEHCHUBHOCTHU TIPH UHTEP(DEPEHITNN IBYX BOJTH?

19. Tloctpoiite xox myuedr B cxeme HOHra, paccuurtaTh pa3sHOCTb XOJa
Jy4yed U MUPUHY UHTEPPEPEHIIMOHHOMN TOJIOCHI.

20. Iloctpoiite xon ydeit B Ounpuzme Openensi, BRIBEAUTE POPMYITbI IS
pacyera IMUPUHBI HMHTEP(EPEHIIMOHHOW TMOJOCHI W MAaKCUMaJIbHOTO YHCIIA
uHTEpEPEHIIMOHHBIX MOJIOC.

21. IlpuBenure onTUYecKyl0 cxeMy uHTephepomerpa MaiiKkenbCcoH,
OOBSICHUTE TIPUHITUII €TO JICUCTBUSI.

22.  Jlns 9ero MCmojb3yroTcs HHTepdepomMeTphl?

23. B uewm 3akmirouaercs npunuuil [ roitrenca - @penens?

24. Yewm ornuuaercsa nudpaxuun Openens ot audpakiuu Opayarodepa?

25. Kak dopmymupyeTcs yclioBHE BO3HUKHOBCHHS MAaKCUMyMOB U
MUHHUMYMOB TIpH TU(PPAKIUU CBETA HA IIeNn?

26. Kak Bnuser mmpuHa meian Ha Tu(ppakMOHHYI0 KapTHHY ?

27. Kaxk mocTpouTh BEKTOPHYIO AHArpaMMy JIJisi OTPEICTICHUN aMIUIUTY/IbI
KoJieOaHuii B cirydae nudpakiuu ot menun?

28. Uro mpencraBisger coOoW AMQpPAKIMOHHAS  peIIeTKa, JaTh
OTIpEJICICHUE TMapaMeTPOB, XapaKTepH3YIOMMUX AUPPAKIUOHHYIO PpEHIeTKY?
(mocTosiHHAsA, TEPUOJ, paspemnaronias CrIocOOHOCTh, yIrioBas W JIMHEWHAs
JACTIEPCHS).



29. Kak BeIrsaut nudpakiuroHHast KapTHHA TpU TU(paKIUU Ha perieTke?
JlaTh KaueCTBEHHOE U KOJIMYECTBEHHOE OMKMCAHUE.

30. Kakas cBsI3b CymIecTBYEeT MeXy nudpakiueit 1 uaTepdepeHImei?

31. Kakoii cBeT Ha3bIBa€TCS MIIOCKOMOJIAPU30BAHHBIM?

32. B 4ém cocTOUT sIBJICHUE ABOWHOTO Jy4YerperoMIIeHuUs?

33.  Urto Takoe onTHYeCcKasi OCh?

34. Kakue mI0CKOCTH B KpUCTaJIe HAa3bIBAIOT TJIABHBIMU ?

35. [IloueMy UWHTEHCHMBHOCTh CBE€Ta MPOMOPIMOHAIbHA  KBaJapaTy
AMILTHTY/IBI BeKTOpa E ?

36. Kak popmymupyercs 3akon bproctepa?

37. Kakue cymiecTBylOT CIOCOOBI MOMYYECHHS TMIOCKOMOISPU30BAHHOTO
cBera?

38. Kakue BeliecTBa Ha3bIBaIOTCA ONTUYECKU aKTUBHBIMU?

39. UeM oTnmyaercs AJUIMOTHYECKU MOJIAPU30BAHHBIA CBET OT JMHEWHO
HOJIIPU30BAHHOTO?

40. Kak u3roraBnuBaetcs npu3mMa Hukosst v B 4em 3akiIro4aeTcs MpUHIINIT
ee paboThI?

41. Kakue marepuasbl NPUMEHSIOTCS AJI1 U3TOTOBJICHUS MOJIIPOUIOB?

42. Kakue KpuCTaIbl HA3bIBAIOTCSA TOJOXKUTEIBHBIMH, a Kakue —
OTPHULIATENBHBIMU ?

43. Yewm oTnnyaeTcs CreKTpaibHas CBETUMOCTD T€Ja OT MHTErPaIbHON?

44,  Yto HazpiBaeTCs KOAP(HUIMEHTOM MOTJIOIECHHS Tea?

45. Kakoe Teno Ha3pIBaeTCs aOCOJIOTHO YEPHBIM U KAKOE CephIM?

46. B dgewm cyTb 3akoHa Kupxroda?

47. W3noxute nepBblil 1 BTOPOl 3akOHbI BuHa.

48. Kak dopmymupyercs 3akoH Credana—bonbiimana st abCOMIOTHO
YEpPHOTr'0 U CEPOro Ten?

49. TIlpuBenute popmyny [lnanka, onuCHIBAIONIYIO U3IIyYeHHE a0COTIOTHO
YEepHOTo Tea.

50. Kakwue 3akOHBI MOTYT OBITH TOJIOKEHBI B OCHOBY OECKOHTAaKTHOTO
U3MEPEHUS TeMIIepaTypbl Ten?

51. Yro Takoe spkocTh Tena? Kak cBsi3aHbl IPKOCTh U CBETUMOCTb?

52. Kakme Tema Ha3bBatoTcsi JamOepToBckuMu? Kak 3BydnT 3akoH
JlamGepTta?

53. B uém 3axmrodaercs siBjieHHE BHyTpeHHero ¢orodddexra? B xakux
dboTonpreMHUKaX OHO HCIIOIb3yETCH.

54. B uewm 3akiro4aeTcs siBJI€HUE BEHTWIHLHOTO hoToddhdekra?

55. Kakosa cyTb 3ak0oHOB oTodddhexTa’?

56. Kak popmynupyercs ypaBHeHue DitHmTeiHa 115 hoTodddexra?

57. Uto Ha3pIBaeTCs pabOTOM BBIXOJIA DJICKTPOHA U3 MeTasuia?

58. N3 KakuxX YyYacTKOB COCTOMT BOJbTAMIIEpHAs XapaKTEpUCTHKA
BaKyyMHOT0 (hoTosnemenra’?

59.  Urto moHmMarIOT 1oj KpacHou rpanutieit pororddexra?

60. Yro moHMMAIOT MO TEPMUHOM 3aJIePKUBAOIIEE HATIPSKCHHE?



4.2 M@OoHI OLEHOYHBIX CPEACTB /JJsl MNPOBeICHUS] NMPOMEKYTOYHOM
aTrecTanuu

4.2.1 Bonipochl, BHIHOCHMbIE HA IK3aMeH MO AUCHUILTHHE «OnTHKAa» IS
HanpagsjeHus noaroropku: 12.03.04 buorexHuveckune CUCTEMbI H

TeXHOJIOTHUH

1. DneKkTpoMarHuTHasl pUpoJia CBeTa, ypaBHEHUsI MakcBela.

2. BonnoBoe ypaBHenue. [1nockas u chepuueckas BOJHBI.
[IpencraBieHne BOIH B KOMIUIEKCHOU (hopme.

3. [LmotHOCTH TOTOKA SHEPTrUK. Bektop YMmoBa-IlonTunra.
NHTeHcuBHOCTH cBeTa. CBETOBOM BEKTOP.

4, DIIUIITUYECKAs, KpYroBas U JIMHEWHAS NOJISIPU3alns TAPMOHUYECKUX
BOJIH. CTENEHb NOJIIPU3ALINH.

5. [Tonsipu3anus cBeTa Ipyu OTpakKeHUU Ipu npesomieHun. dopmyna
Openers.

6. 3akoH bprocrepa.

7. PacnpocTpaneHnue cBeta B aHM30TpONHBIX cpenax. [lomspuzanus npu
NBOMHOM Jydenpenomienud. [Ipusma Hukons. Ipuzma Bomnacrona.

8. DIJUTATICOU]T TyUYEBBIX CKOPOCTEN. JIBYOCHBIE U OJTHOOCHBIE
KpPHUCTaJLIBI.

9. 3akoH Maitoca.

10. I[InacTuHKa B 4e€TBEPTH JJIMHBI BOJIHBI, IO BOJIHBI, B BOJIHY.
WuTepdepenius noisipu30BaHHBIX BOJIH.

11. AHanu3 JUMNTAYECKH, TUHEHHO U HUPKYISIPHO - TIOJIIPU30BAHHOTO
CBETAa.

12. Bpaienue miocKoCcTy MoJsipu3aliuu.

13. MHckyccTBeHHas aHU30TPOIIHSL.

14.  OcHoBHbIE OHITHS (OTOMETPUH.

15.  CooTHOIIECHUS MEKIY SHEPTCTHUCCKUMHU M CBETOBBIMH
XapaKTePUCTUKAMU U3ITYUCHHSI.

16. HurepdepeHius cBeTa, ”THTECHCUBHOCTD TIPH CYIIEPTIO3UITUH TBYX
MOHOXPOMAaTHYECKHUX BOJIH.

17. BpeMeHHas 1 IPOCTPAHCTBEHHAs] KOT€PEHTHOCTh cBeTa. M3Mepenue
KOT€pEHTHOCTH.

18. IBymyueBas untepdepenius, onbiT FOura. [llupuna
uHTEPHEPEHITMOHHON TTOJIOCHI

19. Knaccuueckue natepdepeHInoHHbIe cxeMbl bunpuzma @penens.
3epkana OpeHens

20. HHurepdepenius B TOHKHUX TUIeHKAX. [1010CH paBHOM TOJIIIMHBI.
[Tonock! paBHOro HaknoHna. Kosnbna Herotona.

21. Uurepdepometprl: Maiikenbcona, JInunauka, PoxxaecTBeHcKoro.

22. MmuoronydeBas unrepdepenius, unreppepomerp dadpu-Ilepo.

23. Mudpakuus cseta. [Ipunuun ['tolirenca-Openens.



24.  3onbl Openens. [loctpoenne nudpakimOHHBIX KapTUH TpadhuIecKuM
CIIOCOOOM.

25. Nudpakuus Openens Ha KPYriIoM OTBEPCTHH, HA IMCKE, HA KPaIO
nonyrmiockoctu. Crimpans KoHro.

26. 3oHHas IUIACTUHKA.

27. Jndpakuus OpayHrodepa Ha MICIH.

28. IIpsmoyronbHas aMIUIUTYqHAs JU(GPAKIMOHHAS PEIIETKA.

29. OrpaxatenbHas pemeTka, Judpakius 0eJ0ro CBeTa Ha PeieTKe,
CHEKTPAJIbHBIA aHAIIN3.

30. JIudpakuus Ha TPEXMEPHBIX MEPUOANUECKUX CTPYKTYypax.
CTpyKTYypHBII peHTT€HOBCKHI aHAIU3.

31. T'eomerpuyeckasi ONTHUKA KaK MPECIbHBIN cy4yail BOTHOBOW ONTUKH

32.  3aKkoHBI OTPaKEHUS U MPETOMIICHHUS, SIBJICHUE TOJTHOTO BHYTPEHHETO
OTpa’kKEHUS.

33. PacnpocTtpaHeHue Jiyya B CBETOBO/IE.

34. llenTtpupoBaHHas onTHueckas cucrema. [Ipenomnenue Ha
chepruuecKoi MOBEPXHOCTH.

35. IlomepeuHoe u yrioBo€ yBEJIWYEHHUE, KApAUHAIbHBIE TOUKH U
IUIOCKOCTH.

36. Onrtuueckue cuctemsl. Jlyma. Mukpockon. Teneckorn.

37. .PacnpocTpoHEHHE CBETa B U30TPOMHBIX TUAICKTPUKAX, a3oBasi U
TPyHIOBasi CKOPOCTH.

38. Jlucmepcus cBeTa. X0 Jdydeil B Mpu3Me.

39. DnexTpoHHas Teopus nucnepcur. HopmanbHas qucnepcust.

40. AHoMmalbHas JUCTIEPCHSI.

41. Tlornomenue cBera. 3akoH byrepa.

42. Temnnosoe uznydenue. 3akon Kuproda. ®opmyna Penes-[xunca.

43. ®opwmyna [1nanka, 3akon Credana-bonsiimana, 3akonsl Buna.

44.  OcHOBHbBIE IPEJICTABICHUS KBAHTOBON TEOPUU U3ITyUEHUS CBETA.
dotodddekr.

45.  CrnoHTaHHbBIE U BBIHYK/IEHHBIE IEPEX0/Ibl B KBAHTOBOM CUCTEME,
IpUHLKIIMATbHAS cXeMa Jlazepa. XapaKTepUCTUKH HEKOTOPBIX J1a3epoB.

46. Henuneiinpie siBieHUS B onTuKe. [ eHepaiys rapMOHUK.
CamodokycupoBKka cBeTa.

OrieHOYHBIE CPEICTBA /Il MHBAIHIOB U JIUI] C OTPAaHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbsI BRIOMPAIOTCS C yUYETOM WX HHIUBUIYaTbHBIX
NCUXO(PU3NYECKUX OCOOEHHOCTEM.

— MpY HEOOXOAMMOCTH HHBAJIUIAM | JIUIAM C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMH 3710POBbsI IPEAOCTABIISIETCS JOTIOJTHUTEIBLHOE BpeMs ISt
MOJIFOTOBKU OTBETA HA IK3AMEHE;

— MpU IPOBEACHUU MPOLEAYPHI OLICHUBAHUS PE3YJIHTATOB 00YUCHHUS
WHBAJIMJIOB U JIUI] C OTPAHUUYEHHBIMH BO3MOXXHOCTSIMU 3/I0POBBS
IpeyCMaTPUBAETCS UCIOIb30BAaHIE TEXHUUECKUX CPEJCTB, HEOOXOIUMBIX UM B
CBSI3U C UX UHAMBUAYAIbHBIMU OCOOCHHOCTSIMH;



— TIp¥ HEOOXOAMMOCTH JIJIs1 OOYJAFOIINXCS C OTPAHUYCHHBIMH
BO3MOXKHOCTSIMH 37I0POBbSI 1 HHBAJIMIOB MIPOIEAyPa OIICHUBAHUS PE3yIbTaTOB
0O0y4YeHUs TI0 JUCIUILTUHE MOXKET MMPOBOUTHCS B HECKOJIBKO 3TAIlOB.

[Tporieaypa oreHUBaHUS PE3yIbTaTOB O0yUEHHUST HHBAIHIOB | JIUI] C
OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/I0POBbS IO TUCITUTUTMHE (MOTYITIO)
peIycMaTpUBaET MpeAocTaBieHre nH(opManuu B (hopMax, afanTHPOBAHHBIX K
OTPAaHUYEHUSIM X 3[JOPOBBS U BOCIIPUATHS HHPOPMAIIHH:

Jtst TUTT ¢ HApYIIICHUSIMU 3PCHUS

— B IeyaTHOU (hopme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JIns U1 ¢ HapyIIEHUSIMU CITyXa:

— B IeyaTHOU (hopme,

— B (hopMe dIIEKTPOHHOTO IOKYMEHTA.

JUJis W11 ¢ HapyIICHUSIMHA OTIOPHO-JIBUTATEILHOTO arapara:

— B ieyaTHoi (opme,

— B (hopMe DIIEKTPOHHOTO IOKYMEHTA.

JlaHHBI TIepedeHb MOKET OBITh KOHKPETHU3UPOBAH B 3aBUCUMOCTU OT
KOHTHUHTEHTa 00y4YaroImuXCs.

5. IlepeyeHb OCHOBHOW M [ONMOJHUTEJbHOH Y4YeOHOH JHUTEPaTyphl,
HEe00X0AMMOIi 17151 OCBOCHUS TMCUUIIIMHBI (MOTYJIA)

5.1 OcHoBHas1 IMTEpaTypa:

1. CaBenweB U.B. Kypc obmieit ¢huzuku [DieKTpoHHBIN pecypc]| : yueOHoe
nocodbue : B 3 1. T. 2 : DnekrtpuuectBo U MarHetusM. Bomubel. Onrtuka / U. B.
CaBeJbeB. - CIIo.: Jlanp, 2018. - 500 C. -
https://e.lanbook.com/book/98246#authors.

2. Kamnreesckuiit H.M. Bomnosas ontuka. / H.M. KamureeBckuii, - 5-e
U3/I. - M.: JlaHb, 2008. - 480 C. - Pexum
noctymna - https://e.lanbook.com/book/173#book_name

3. MupomHukoB M.M. TeopeTrnueckue OCHOBBI ONTHUKO-3JIEKTPOHHBIX
npubopos. / M.M. MupomiHukos, - 3-¢ u3f. - M.: Jlans, 2010. - 704 c. - Pexxum
noctymna - https://e.lanbook.com/book/597#book_name.

4. Ky3nenoB C.M. ®uszuka: ontuka. J€MEHTbl aTOMHOM U SiIepHOUN (HUBUKH.
DJieMEeHTapHbIC YaCTHUILIBI [ DIEKTPOHHBIHN pecypc] : yueOHoe mocodue asis By3oB / C.
N. Kys3nenoB. - MockBa : Ipaiitr, 2018. - 301 c. - https://biblio-
online.ru/book/F3137DF8-BE69-4CDA-A647-4727B9830251.

5. Upono N.E. BonHoBeie miponiecchl. OCHOBHBIE 3aKOHBI [DJIEKTPOHHBIN
pecypc]: yue6. nocobue / U. E. Uponos. - 7-e uza. (3:11.). - Mocksa: JlabopaTopust
suannit, 2015. - 265 c. - https://e.lanbook.com/book/66334.

6. Uponos U.E. 3amauu no oOmieit pusnke [DneKTpOHHBIN pecypc] : yaebHoe
nocobue jyist By30B / Uponos WU.E. - 11-e uzna. - M. : JIaGoparopust 3nanuii, 2017. -
434 c. - https://e.lanbook.com/book/94101.



https://e.lanbook.com/book/94101

7. Onrtuka: nabopatopusiii npaktukym. Y. 1 / JL.®. Hobpo, H.M. boratos,
O.E. Mutuna; M-Bo oOpa3oBanus u Hayku Poc. @enepannu, KybaHckuii roc. yH-
T. - KpacHonap, 2012. - 94 c.

8. Onruka: nabopatopusiil npaktukym. Y. 2 / JL.O. Jlo6po, H.M. boraros,
O.E. Mutuna; M-Bo o0pa3oBanus u Hayku Poc. @enepannu, Kybanckuii roc. yH-T.
- Kpacnonap : [Kybanckuii rocygapctBennsiil yauepeutet], 2013. - 96 c.

5.2 JlonoJiHUTE/IbHASA JIMTEpaTypa:

1. AnemkeBuu, B.A. Kypc obmeit ¢usuxu. Ontuka : yue6HuK / B.A.
AnemkeBud. - Mocksa : @usmariut, 2010. - 336 ¢. - ISBN 978-5-9221-1245-1 ; To

xe [DNEeKTpOHHBI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=69335.
2. Jlanac6epr I'.C. Omntuka: yuyeOHOe mocoOue ISl CTYISHTOB

dbusnyeckux crerl. By30B / I'.C. JlanacGepr. - U3a. 6-e, ctep. - M.: DUSMATIINT,
2006. - 848 c.

3. PemuzoB A.H. Meaununckas u 6uosnorudeckas Gpusuka : ydeOHHK 110
¢usuke nns cryaeHToB Med. By3oB / A.I'. Makcuna, A.S. Iloranenko; A.H.
Pemuzos, A.I'. Makcuna, A.S. [Toranenko. - U3a. 4-e, nepepad. u nom. - M.: JIpoda
, 2003. - 559 c.

4, Kanmuteesckuit, H.WM. BonHoBass onrtuka: ydeOHOe mocoOue s
ctynenToB By3oB / H.W. Kanuteesckuii. - U3a. 5-e, ctep. - CII6. [u ap.] : Jlans,
2008. - 466 c.

S. Uponos, N.E. BonnoBsie mporecchl. OCHOBHBIE 3aKOHBI: [ydeOHOE
nocobue s By3oB| / .E. Upogos. - U3a. 2-e, non. - M.: JIaGoparopusi bazoBbix
3nannii: OHUMEJINACTAIIT , 2002. - 263 c.

6. 3agaum 1o obmier duszuke [TekcT] : yauebHOE TocoOue Il CTYICHTOB
By30B / U. E. Uponos. - 4-e uza., ucnp. - M. ; CII6. : ®usmarnut : JlabopaTopus
bazoBbix 3nanuii : HeBckuii Quanekt , 2001. - 431 c. : un. - (Texuuueckuii
yauBepcuteT) (O6mmas ¢pusnka). - ISBN 5932080442

7. BosnnoBbie nporiecchl. OCHOBHBIE 3aK0HBI [TekcT] : yueOHOEe mocooue
st cryaeHToB By3oB / . E. Uponos. - M. : ®USMATIIUT : JlabopaTopus
bazoBbix 3nanuii, 2001 ; CII6. : HeBckuii Jnanext, 2001. - 253 c. : un. - (OOmas
¢uzuka) (Texunueckuii yausepcuter). - ISBN 5932080310.

8. [Tpuknagnas ¢usuueckas ontuka [Tekcr] : yuyeOHoe mocoOue st
ctyneHToB By3oB / 1. M. Harubuna, B. A. Mockanes, H. A. Ilonymkuna, B. JI.
Pynun. - 2-e usn., ucnp. u gom. - M. : Beictias mkona, 2002. - 565 c. : wi. - ABT.

yka3. Ha o0J. u Ha oOopoTe TUT. jaucra. - bubmmorp.: c. 562-563. - ISBN
5060040399
Q. O6mmii kypce pusuku [Tekct] : yaebHOE mocoOue st CTyIeHTOB (hu3.

cneuuanbHocTed By30B : B 5 T. T. 4 : Ontuka / JI. B. CuByxun. - U3n. 3-e, crep. -



M. : ®usmatiaur : MDOTHU, 2002. - 791 c. : un. - ISBN 5922102281. - ISBN
5891550873

10.  OG6mwmit kypc ¢usuku [Tekct] : yueOHOE mocobue st CTyAEHTOB (Pu3.
cnenuanbHocTel By30B : [B 5 T.]. T. 4 : Ontuka / [. B. CuByxun. - U3a. 3-e, crep. -
M. : DUSMATIIUT, 2005. - 791 c. : un. - ISBN 5922102281.

11. Ontuka [Tekcr] : yueOHOE TocoOMe IJi CTYACHTOB (DU3NUYECKUX CIICII.
By30B / I'. C. Jlanacoepr. - U3n. 6-¢, ctep. - M. : DUSMATIIUT , 2006. - 848 c. :
wi. - ISBN 5922103148

6. Ilepeyennb pecypcoB HH(POPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOH CEeTH
«/HTEpHET», HEOOXOAUMBIX [IJISI 0CBOEHMS TUCIIUILIUHBI

No Cchuika ITosicnenne

BOOK.ru — »nsnexktpoHHas OubIuoTeuHas
cuctrema (OBbC) coBpeMeHHOW y4eOHOW u
Hay4YHOU JINTEPATYPHI.

) bubanoreka BOOK.ru COZICPKUT

1. | http://www.book.ru
aKTyaJbHYIO JINTEPATYPY MO BCEM OTPACIIAM
3H3HPII>1, KOJIJICKIIUA IIOITOJIHACTCA

AJIEKTPOHHBIMU KHUTAMHU PaHbIIE HW3AaHUS
TIEYaTHON BEPCUM.

AMOyKC.py — 2JIEKTpOHHas OMOJIMOTEUYHas
cuctemMa yueOHOUM 1 Hay4YHOU TuTeparypsl. B
2. | http://www.ibooks.ru DJIGKTPOHHYIO  KOJUICKIIUIO  BKJIFOYCHBI
COBPEMEHHbIC  yYE€OHUKM U  MOCOOUS
Beylux uznarenscts Poccunm.

[Tnatpopma ScienceDirect obecneunBaeT
BCECTOPOHHMUI OXBaT JIUTEPATYpPbl U3 BCEX
oOslacTel HayKu, MPEIOCTaBIsAs JOCTYI K
0onee yem 2500 HaMMEHOBAHM )KYPHAJIOB U
ooimee 11000 xHMr W3  KOJUIEKLUHU
U3JIaTENIbCTBA « DIIBb3EBUPY.

baza gannbix Scopus ungekcupyer oosee 18
TBIC. HAUMEHOBAHUM >KYPHAJIOB OT 5 THIC.
MEXIYHAPOJHBIX M3AATENIbCTB, BKIHOYAs
6osee 300 poccHiiCKUX KYPHAJIOB.

Scirus — OecmiaTHas MOMCKOBas CHCTEMa
JUTsl IOWCKA HAYYHOU HH(POPMAIIHH.
Hayunas snextponnas 6ubnuorexka (HOB)
COJICPKUT MOJTHOTEKCTOBBIE BEpCHUU
HAyYHBIX U3JIaHUW BEAYITUX 3apyOCIKHBIX U
OTEYECTBCHHBIX U3/1aTEIbCTB.

ba3pl maHHBIX AMEPUKAaHCKOTO WHCTHTYTa
¢usukn  American Institute of Physics

3. | http://lwww.sciencedirect.com

4. | http://www.scopus.com

5. | http://www.scirus.com

6. | http://www.elibrary.ru

7. | http://scitation.aip.org




(AIP).Temaruka 6a3 maHHbIX: (U3MKa (B T.4.
ONTHKA, aKyCTHKa, sjepHas  (u3mka,
maremarnyeckas  (u3MKa),  MEXaHHKa
(TeXxHUYECKas MEXaHHKa), aCTPOHOMHUS,
XAMHUST M XHMHYECKas  TEXHOJIO-THS,
OMOMH)KEHEPHS, SHEPTreTHKA, DJICKTPOHHUKA,
BBIUUCIIUTCIIbHAS TEXHHKa (MPHUMEHEHHUE
KOMIIBIOTEPOB B HayKe M TEXHHKE),
pUOOPOCTPOCHHUE, CTPOUTEIILCTBO.

8. | http://diss.rsl.ru

«ONeKTpOHHass OUOIMOTEKa AHCCEepTaLUii»
Poccuiickoit I'ocynapctBennoi bubnumorexu
(PI'b) B Hacrosiee BpeMs COJCPKHUT
oosee 400 000 moMHBIX TEKCTOB HamboJjiee
4acTo 3anpaniuBaeMbIX YUTATEIISIMU
nucceptanuii. EsxkerogHoe onndpoBbiBaHne
ot 25000 1o 30000 nuccepranmii.

9. | http://www.lektorium.tv

«Jlekropuym TB» — BUI€ONEKIIUN BEAYIIIUX
nektopoB Poccuu. Jlektopuym — on-line —
onbmmorexka, rne BY3el u u3BecTHBIC
nektopud Poccuu  MpE3eHTYIOT  CBOMX
Jy4YIIAX JIEKTOPOB. JlocTyn K Marepuaiam
CBOOOTHBIN 171 OecIIaTHBII. Bce
BUJICO3ANIUCU MYOJUKYIOTCS TOJIBKO Ha
OCHOBAHUH JIOTOBOPOB.

10. | http://mschool.kubsu.ru

bubnmmoreka wHPOPMAIIMOHHBIX PECYpPCOB
Kadeapsl UHOOPMAITMOHHBIX
00pa30BaTeIbHBIX TEXHOJOTHUH.

7. MeTtoanuyeckue YKa3aHusl A O0Oy4YalOIIMXCH IO OCBOCHHUIO

AUCHUILIMHBI (MOIYJIs1)

K cneumanucraMm pa3nuuHblx o0dacTeil 3HAHUMW B HACTOSILEE BpEMs
NpEeabABISIETCS IIUPOKUN mepedeHb TpeOoBaHuMi. OAHO U3 BaXKHEMIIHUX — 3TO
HaJM4yue YMEHUS W HaBBIKA CAMOCTOATENIBHOTO IMOWCKAa 3HAHUM B PAa3IMYHBIX
MCTOYHUKAX, UX CUCTEMATU3ALMS U OLIEHKA B KOHTEKCTE PENIAEMOM 3a/1a4H.

Crpykrypa yuyeOHOro Kypca HampaBjieHa Ha pa3BUTHE Y CTYAEHTa JaHHOU
cnocobHocTH. OIHAKO peHIaloyo pojib B 3TOM UTPaeT caMOCTOosITeNIbHAs paboTa
CTYZIEHTa U OCO3HAHHOE y4aCTHE B JIEKIIMOHHBIX U ITPAKTUYECKUX 3AHATHUAX.

PekoMeHayeTcss MOCTPOUTH CaMOCTOSITENbHYIO paboTy TakUM 00pa3oM,

qT00BI OHA BKJIKOYAIA;

- U3y4YE€HHE KOHCIIEKTA JIEKLHUU B TOT K€ JI€Hb, IIOCJIE JIEKIUH;
- U3y4YEHHE KOHCIIEKTA JICKIMH 3a JCHb NEPE CICAYIOLIEN JIEKINUEH;
- M3y4YCHHUE TEOPETHUUYECKOIo MaTepualia 1Mo yueOHUKY U KOHCIICKTY;
- TOATOTOBKY K ITPAKTUYECKOMY 3aHATHIO.
Jl1a moHMMaHus MaTepralia 1 KAYECTBEHHOTO €r0 YCBOEHUS! PEKOMEHIYETCS
Takas MOoCJIeJ0BAaTEILHOCTD ICHCTBUM:




1. Tlocne mpocaymuBaHUs JEKUMH U OKOHYAHHS Y4e€OHBIX 3aHITHHA, MpU
HNOJIOTOBKE K 3aHATHUAM CIEAYIOLIEro IHS, HYKHO CHadaja IpPOCMOTPETh U
00AyMaTh TEKCT MPOCIYILIAHHOM JIEKLIUH.

2. Ilpu moAroToBKE K HOBOM JIEKIMHU INPOCMOTPETh TEKCT MpeAblayLIeH
JEKIUH, IOAYMATh O TOM, KaKasi MOXET ObITh TeMa CJIEAYIOIEH JIEKIIH.

3. B TeueHue Henenu BEIOpATh BpeMs I paOOThI C JINTEPATypOl U MHTEPHET-
UCTOYHUKAMU TI0 TEME.

4. Tlpm MOATOTOBKE K MPAKTHUECKUM 3aHATHSIM, HEOOXOAMMO CHadasa
IPOYUTATh OCHOBHBIE MOHATHS W MOAXOABI MO TEME JoMalnHero 3afganus. [lpu
BBINIOJIHEHUH YIPAXKHEHUS WM 33[a4l HY)KHO CHadasla IMOHATh, YTO TpeOdyeTcs B
3a/laye, KaKol TEOPETUYECKUH MaTepuan HYKHO HCIOJIb30BaTh, HAMETUTH ILJIaH
pELIeHUS 3aJa4H.

JIOTIOIHUTENBHO K  W3YYEHHMIO  KOHCHEKTOB  JICKIMM  HEOOXOIMMO
10JIb30BaThcs yueOHMKOM. Kpome «3ayuuBaHuUs» Marepuana, OYEHb Ba)KHO
JNOOUTBHCS COCTOSIHUSI TIOHMMAHUSI U3y4aeMbIX TeM AUCUMILIMHBL. C 3TOM LIEbI0
PEKOMEHAYETCs MOCJEe U3YYEHUs OYEpEeNHOTo maparpada BBIIOIHUTH HECKOJIBKO
YIPAKHEHUH HA JAaHHYIO TEMY.

B ocBoeHMM AMCIMIUIMHBI WHBAIWAAMU M JIMUAMH C OTPAaHUYCHHBIMU
BO3MOXKHOCTSIMHU 3710pPOBbsl OOJIBIIIOE 3HAYEHHE MMEET MHJMBUIYyajbHas ydeOHas
paboTa (KOHCYJIbTallu) — AOMOJHUTEIBHOE pa3bsiCHEHUE YUEOHOr0 MaTepuaia.

NHauBuyaibHbIE  KOHCYJBTAlMM IO TMPEAMETY SBIIAIOTCS  Ba)KHBIM
(dakTopoM, CHOCOOCTBYIOIIMM HHAMBUAYaIU3alMK OOY4YEHUS M YCTAHOBIICHHUIO
BOCIIUTATEIBHOI0 KOHTAKTA MEX]ly IIPENOJaBaTesieM U 00y4YaroluMCsl THBAJIUI0M
WJIM JINLOM C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBBSI.

8. Ilepeyenr uHGOPMAIMOHHBIX TEXHOJOTHI, WHCIOJb3YeMbIX MPH
OCYILIECTBJIEHUHN 00pa30BaTEIbHOI0 MPOoLecca Mo JUCHUILIHHE (MOTYJTI0)
8.1 Ilepeyenb nHGOPMANMOHHBIX TEXHOJIOTUMH

1. TectupoBaHue o UTOram U3y4eHUs Pa3/iesIOB JUCHUILINHBI.

2. IlpoBepka [OMalIHUX 33JaHUl U KOHCYJIBTUPOBAHHUE IMOCPEACTBOM
AJICKTPOHHOM IMOYTHI.

3. Hcrnonb3oBaHuE€ AIEKTPOHHBIX TMPE3CHTAlMd TMpU  [POBEACHUU
MIPAKTUYECKUX 3AHATUU.

8.2 IlepeyeHb NPOrPaAMMHOI0 00ecTeYeHUs

IIporpaMMHBIN TPOAYKT JloroBop/nuueH3us
Omnepanuonnas  cuctema MS | or. Ne 77-AD®/223-D3/2017 ot
Windows 03.11.2017
HNuTerpupoBaHHoe oducnoe | or. Ne 77-AD®/223-D3/2017 ot
npuioxenue MS Office 03.11.2017
Antuupyc Kaspersky Endpoint | Korrpakt Ne69-AD®d/223-D3 ot
Security 10 for Windows 11.09.2017




9. MaTepuajibHO-TeXHU4YeCKasi 0a3a, He00X0AMMAS ISl OCYIeCTBJICHUS
00pa30BaTeJbHOI0 NMPOLECCA MO AUCHHUIINHE (MOLYJII0)

MarepuanbHO-TEXHUYECKOE 0OecreueHme
JMCHUTUIMHBI U OCHAIIIEHHOCTh

1. | JlekunoHHBIE 3aHATHS VYyeOHast ayquTopus Juisl IPOBEICHUS 3aHATHI

nexunoHHoro tuna 350040 r. KpacHonap, yi.

Crasponosnbckas 149, No201C

[TpoexTop uaTepakTuBHBIA Epson EB-585Wi;

TpuOyna untepaktuBHasg SmartOne PRO15;

JleMOHCTpallMOHHBIN CTOJ;

Jlocka yueOHasi MeJoBasi;

Jlocka yueOHasi MarHUTHO-MapKepHasi;

Kowmmnekr yueOnoi mebenu Ha 100 mecr;

VYyebHas ayauTopusi A MPOBEICHUS 3aHATHMA

cemuHapckoro tuma 350040 r. KpacHonap, yi.

Craspononbckas 149, Ne 315C

Kommiekt yuebHoit mebenu Ha 60 mecT;

Jlocka yueOHasi MarHUTHO-MapKepHasi;

Jlocka yueOHast MeioBasi;

[Tpoextop Epson EB-585Wi;

DOkpan Projecta SlimScreen;

JlaGoparopus JEMOHCTPALIHOHHOTO

skcnepumenta 350040 r. KpacHomap, yi.

CraBpomnoinibekasi, 149, No200C/B

Jlrokcomep 1O-16;

Crpob6ockon CII-2, 2miT.;

KommuiekT cBeTopuibTpoB, 2 MT.;

[TpoexTop OPMOH 2000 S2;

[Ipoexrop Jlexrop 2000;

IIpoekTop cnaitgos, 2 mT.;

HaGop npucnocoOneHuii 1715t TPOSKIUU

(U3UYECKUX OMBITOB (JIMH3BI, TIOJISIPOU/IBI,

Ne Bun pabot

2. | CeMuHapCKue 3aHATHUSA

IPU3MBI);
3. | I'pynnoBsie Aynuatopust 111 TPOBEIEHUS TPYIIIIOBBIX U
(MHOUBUYaTbHBIC) WHIUBUIYaIbHBIX KOoHCynbTanuii 350040 .
KOHCYJIbTAllUH Kpacnonap, yi. CraBpononbckas, 149, Ne315C

KommuekT yueOHo Mmebenu Ha 60 mecT;
Jlocka yueOHasi MAarHUTHO-MapKepHas;
Jlocka yueOHast MeoBasi;

[Tpoextop Epson EB-585Wi;

Dkpan Projecta SlimScreen;




Texyuuit KOHTPOJIb, | AyAUTOPUS JIsl TEKYLIEro KOHTPOJIS U
MPOMEXKYTOUHAS npomMexxkytouHoit arrecranuu 350040 r.
aTTecTanus Kpacnonap, yn. CraBponoinbckas, 149, Ne315C
Kommiekt yuebHoit mebenu Ha 60 mecT;
Jlocka yueOHasi MarHUTHO-MapKepHasi;

Jlocka yueOHast MeJoBasi;

[Tpoextop Epson EB-585Wi;

Dkpan Projecta SlimScreen;

CamocrosdrenbHas [Tomemnienue amsi caMOCTOSITENbHOM PabOTHI,
pabota 350040 r. Kpacuogap, yi. CtaBpornosbckas,
149, Ne 208C.

Kommiekt yae6HoM Mmebenu Ha 20 mecT;
KommbroTepHast TEXHUKA C BO3SMOYKHOCTBIO
noAKII0YeHUs K cetu «MHTepHeTY,
MIPOTrPaAaMMHBIM 00ECIIEYCHUEM B PEKUME
MOJKTIOYEHUS K TEPMUHAIBHOMY CEPBEDY,
MIPOrpPaMMO SKPAaHHOTO YBEIUYCHUS U
JIOCTYTIOM B DJIEKTPOHHYIO HH()OPMAITMOHHO-
00pa30BaTENbHYIO CPEy YHUBEPCUTETA.




