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1 ey 1 3a7aun U3yYeHHUs JUCHMILIHHBI (MOXYJISA)
1.1 ean ocBoeHHUS TUCIUILTHHBI

JlaHHasg AUCIUIUIMHA CTAaBUT CBOEH LEJIbI0 W3YYEHUE 3aKOHOMEPHOCTEW H3IIy4deHUH,
HOIJIOIIEHUsI M PpaclpoCTpaHEHHUs cBeTa, (OPMHPOBAHME NPEJCTABICHUH O JBONCTBEHHOU
IPUPOJE CBETA, NPOSBILIOLICICS Yepe3 CBOWCTBA 3JIEKTPOMAarHUTHBIX BOJH M KBaHTOB
3JIEKTPOMArHUTHOTO MOJII — ()OTOHOB M CIIOCOOHOCTBIO HCIOJIB30BATh MOJyYEHHbIC 3HAHUS B
Hessix o0paboTKU M XpaHEeHUs HH(OpMaLUu.

1.2 3amaun AUMCHUILIHHBI

OcHOBHbIE 33JaYd JUCUUIUIMHBI — CQOPMHUPOBATH Y CTYACHTOB IPEICTABICHUE O
¢u3nueckoil onTUKe Kak MareMaTHYecKoM O0OOIIEeHUH HAOMI0/IEHHUH, TPAKTUYECKOTIO OIbITa U
HKCIEPUMEHTOB, B KOTOPBIX MPOSBISAIOTCS 3aKOHOMEPHOCTH W3JIy4€HHUs, IOMIOMICHUS U
pacrpoCTpaHeHUs CBETa, U3YYUTh IPUHLUIIBI PA0OOTHl ONTHYECKUX YCTPOHCTB, OCBOUTH TEXHUKY
IIPOBEJICHUS ONTUYECKUX U3MEPEHUH, ncciae1oBaHuil 1 00paboTku nHpopManuu, chopMUpoBaTh
KOMIIETEHIIMH JJ1s1 001enpodecCHOHAIBHOM 1eATeIbHOCTH CTYIEHTOB.

1.3 MecTo AMCUUILUINHBI (MOAYJIsS]) B CTPYKTYpe 00pa3oBaTe/IbHOH NPOrpaMMbl

HucuuiuinHa «OnTHKa» SBISETCS KOMIOHEHTOM Kypca (M3UMKU U BXOAUT B 0a30BYIO
4acThb MaTEMaTHYECKOI0 U €CTECTBEHHOHAYy4yHOro Iukia. HeoOXxoqumbiMu npeanochuikaMu AJist
YCIEIIHOTO OCBOEHUS Kypca sBIIETCS cienyroliee. B nukie MareMaTH4ecKMX JUCLUILINH:
3HaHME OCHOB JINHEHHOM anredpbl U MaTEMAaTUYECKOTO aHajau3a, ymeHue nuddepeHuupoBaTh U
UHTETPUPOBaTh,  Pa3iOKUTh  QyHKUMIO B pan  Teinopa, pemars — mpocTelive
muddepeHIMaNbHbIe YpaBHEHMs, BIaJIETh AJIEMEHTaMU BEKTOPHOTO aHaliu3a, BKIII0Yas Xopollee
NOHMMAaHNE UHTETpalIbHBIX TeopeM Octporpanackoro-I'aycca u Crokca.

B nuxiie oOmeduznyeckux IUCHUIUIMH HEOOXOIUMBIMH TPEANOCHIIKAMHU SIBISIOTCS
3HaHUE OCHOB KJIACCUYECKON MEXaHWKH, MOJIEKYJIIPHOIN (PU3UKH, SJIEKTPUUECTBA U MarHeTU3Ma,
AQHAJIMTUYECKON r€OMETPHH.

B cBow ouepenp, paszmensl Kypca «OnNTHKa» SBISIOTCS OCHOBOM JUISI W3Yy4EHHS
OOLIETEXHUYECKUX M WHXEHEPHBIX AUCHUUIUIMH, TakuX Kak «OCHOBBI aTOMHOW (U3HKIY,
«OCHOBBI s1IepHOH (PU3UKI» U IPYTHX.

1.4  IlepeuyeHb MJIAHMPYEMBbIX Pe3yJ1bTATOB 00y4YeHHUS MO JMCUMILIMHE (MOAYJII0),
COOTHECEHHBIX C IVIAHUPYEMBbIMH Pe3yJIbTATAMH OCBOCHHS 00pPa30BaTe/JILHOM IPOrPaMMBbI

[Ipomecc wW3y4yeHWs AWCHMILIAHBI HANpaBiIeH Ha (OPMUPOBAHHE  CIIEAYONIUX
komnerennmii: OIIK-3, OITK-6.

Ne | Unpekc Conepxxanue B pesynbprate nzydeHus: yueOHON UCIIUTUIMHBI
IL.I | KOMIET | KOMIETEHINN (1n €€ 00yyaromuecs T0JIKHbI
SHINH 4acTH) 3HATH yMeTh BJIaJIeTh

1. | OIIK-3 | CnocoGHOCTHIO 3aKoHbI [Ipumensats | [IpakTuueckum
BJIaJIETh OCHOBHBIMH | W3ITy4YeHUS, MOJIyYeHHbIE | U HaBBIKaMU
METOJIaMH, MOTJIOLICHMUS, 3HaHUS Ui | pabOTHI C
criocobamu U | paclpOCTPaHEHHUS | pelICHHUS ONITUYECKUMU
CpeacTBaMu cBeTa U | pU3NYECKUX | yCTpoicTBamH,
MOJTyYeHus, OTMKCHIBAIONINE WX | 3a7ad. o0paboTku
XpaHeHwus, MaTeMaTHYECKHE JAHHBIX
nepepaboTKu COOTHOUICHHS], ONTUYECKUX




No | Unpexc Coneprxanue B pesyinbrate n3ydeHus: yaeOHON UCIIATITMHBI
LI | KOMIIET | KOMIETCHIUH (WK e€ o0y4aromuecs: JOIKHbI
CHITUH 9JacTH) 3HATH yMeTh BJIa/IETh
uH(pOpMaIIUH. € TMHUIIBI HU3MEpEeHuH,

U3MEPEHUs BBITTOJTHEHHS
ONITUYECKUX pacyeTos,
BEJIMYHH, pereHHs
NPUHIUIB PAOOTHI 3ajad.
OTNITHYECKUX
YCTPOMCTB.

2. | OIIK-6 | CrocoOHOCTBIO 3aKOoHBI [Mpumensts | [IpakTuueckum
IPOBOJIUTH U3JTyYCHUS, MOJyYCHHBIC | U HaBBIKAMH
WHCTPYMEHTAIILHBIC MIOTJIOIIEHUS, 3HAaHUS Ui | paboOTHI C
U3MEPEHUS, pacrpoCTpaHCHHS | PEIICHHUSI ONITUYECKUMU
UCTIOJIb3yEMbIe B | cBeTa U | GU3NYECKUX | yCTpoicTBamH,
oOnactu OIMCHIBAOIINE HX | 3a1a4. 00paboTKn
WH()OKOMMYHHUKAIIMOH | MaTeMaTHYECKHE TAaHHBIX
HBIX TEXHOJOTMH U | COOTHOIICHUS, OINITUYECKUX
CHCTEM CBSI3H. € IMHUIIBI HU3MEpEHU,

U3MEPCHUs BBITIOJTHEHHS
ONITUYECCKUX pacyeTos,
BEJIMYHH, pereHusI
HNPUHIUIB PAOOTHI 3ajad.
OTNITHYECKUX
YCTPOMCTB.
2 CTpyKTypa U coep:KaHue TUCHUIITHHBI
2.1  Pacnpenejienne TPYA0EMKOCTH THCHMIIJIMHBI 10 BUaM padoT

OO6mmas TpyJ0€MKOCTh JUCIUIUIMHBI COCTABIAET 6 3a4. €. (216 yaca), ux pacmnpeneiacHue
10 BHJIaM paboT MpeICTaBIeHO B Tabmute (051 cmyoenmos ODO).

Bun yueOHo# paboTh Bcero CemecTpbl
4acoB (gackl)

3

KonTakTHas padora, B TOM 4ncie:

AyIuTOpHBIE 3aHATHS (BCEr0): 90 90

3aHATHS JIEKIIHOHHOTO THUIIA 36 36

JlabopaTopHble 3aHATHS 36 36

3aHATHS CEMUHAPCKOTO TUIA (CEMHHAPHI, TPAaKTHYECKHE 18 18

3aHSITHS)

HWNuas koHTaKTHas1 padoTa:

Kontposs camocrositenbHoit padotsl (KCP) 10 10

[Tpomesxytounas arrecranus (MKP) 0,5 0,5

CamocTosiTe/IbHasi paboTa, B TOM YHCIe:

KypcoBas pabota - -

[TpopaboTka yueOHOro (TEOPETHYECKOT0) MaTepraa 30 30

BeimonHeHne HHIMBUY aTbHBIX 3aJaHUH (IOATOTOBKA

COOOIIEHHUA, TPE3CHTAIHN) ) )

Pedepar - -




[ToaroToBKa K TEKyIeMy KOHTPOJIIO 49,8 49,8
KonTtpoJs:
[ToaroToBka K sK3aMeHy 35,7 35,7
Oo0mast TpyA0eMKOCTh yac. 216 216
I ST SRR = 1005
pabora
3a4. ell. 6 6

2.2  CTpyKTypa IMCHMILJIMHBI

Pacrnipenenenue Bu1oB yueOHOM pabOThI U UX TPYIOEMKOCTH IO pa3jenaM JUCIUILINHBL.

OcHOBHBIC pas3aciibl JUCHUIIIINHBIL

KonnuecTBo yacos
Ne CamocTosre
paznena|  HammeHoBaHue pa3ienoB AymuTopHas JbHas
Bcero paborta
pabota
JI I13 JIP | KCP
1 [IpeameT u 3agaun puznyeckon 20 4 2 4 1 10
ONTHUKHU
2. [Tonsipu3zanus ceeta 24 6 4 4 1 10
3. Wutepdepenuus ceta 22 4 2 6 2 10
4, Judpakuus ceera 20 4 2 4 1 10
5. ["'eomeTpuyeckas onTuka 23,8 6 2 6 1 9,8
6. Jlucniepcust cera 20 4 2 4 2 10
7. KBanToBas onTuka 22 4 2 6 1 10
8. Henunelinas ontuka 24 4 4 6 1 10
Hmozco no oucyuniune 179,8 36 18 36 10 79,8
[ToaroroBka K 9K3aMeHY 35.7
Bcezo: 215.5
2.3 Conep:xaHue pa3iesioB IUCHUTINHBI
2.3.1 3ausaTuf JeKIMOHHOI0 THIIA
No HanmenoBanue Conepranme paszena dopma TEKYILEro
paszziena KOHTPOJIS
1 2 3 4
1. | [Ipenmer u [Ipenmer u 3agaun GU3NYECKOIN ONTHUKH, €€ MECTO OtBeThl Ha
3a1aun cpeau ApyTUX bu3nueckux HayK. KOHTPOJIbHBIE
¢buznueckoit OnexkTpoMarHuTtHas npupoaa cBera. [llkama | Bompocsl (KB)/
OTITUKH AJIEKTPOMArHUTHBIX BOJIH. Crpyktypa BBINOJIHEHUE
AIIEKTPOMArHUTHOH BOJTHBI. [Tonsipuzanusi | TPaKTHYECKUX
JJIEKTPOMATrHUTHBIX BOJIH. Coepuueckue | 3ansaruii (I13) /
DIIEKTPOMArHUTHBIE BONHBL [lmoTHOCTH moTOKa | TectupoBanue (T)
SHEpPIruu " IUIOTHOCTD UMITYJIbCa / 3amura
AIIEKTPOMArHUTHBIX BOJTH. JlaGopaTopHBIX
pabot (JIP)
2. | onspuzanus OTtpaxeHue U TNPEIOMIIEHHE 3JIEKTPOMAarHUTHBIX KB/II3/T
cBeTa BOJIH HA TpaHUIIC pa3jeia ABYX AUICKTPUUECKUX 3amura JIP




cpea. Dopmynbl DpeHens sl OTPAKECHHBIX U
IIPEJIOMJIEHHBIX CBETOBBIX BOJIH. 3aKOH bprocrepa.
[lonHOoe BHYyTpeHHEE OTpaK€HHE CBETa. 3aKOH
Mautroca. JIBoMHOE Jy4enpesIoOMIICHHE.

3. | UaTepdepennus | Martepdepenmms CcBeTa. Cymniepnio3unius KB/II3/T
CBeTa KOT€pEHTHBIX JIEKTPOMAarHUTHBIX BOJIH. 3amura JIP
[Tonyyenne  WHTEpPEPEHIIMOHHOW  KApPTHHBI.
WutepdepeHiyst  3IEKTPOMArHUTHBIX BOJH B
JdIeKTpudeckoit cpene. [lonsitue o ronorpadum.

4. | dudpakuus ITpunuun  T'rolirenca-®penensa.  Mertog  30H KB/II3/T

CBeTa Openensa. Hudpaxkmus Dpenens, audpakmus 3ammra JIP
@paynrodepa. JudpakunoHHas penieTka.

5. | F'eomerpuueckas | ['eomeTprueckas ONTHKA KaK MPEAeIbHBIA CITydai KB/II3/T

OITHKA BOJIHOBOH onTuku. IlocTpoenne wu300pakeHUil B 3amura JIP

ONTUYECKUX cHucTeMax. AOeppaluu ONTHUYECKUX
cucreM. [Ipocreiiine ontuyeckre npudOpHI.

6. | Aucnepcus [Tornomenne u paccesitHME CBETa B BELIECTBE. KB/II3/T
CBETa Hucnepcus ceera. 3amura JIP
7. | KBanToBas TenoBoe  W3IIy4YeHHE. 3aK0OH  TEIJIOBOTO KB/II3/T
OITUKA manydenuss  Kupxroda. 3akoHbl  HM3ITyueHHS 3amwura JIP

yepHoro Tena. DoTodneKTpUUYeCKUH  APPEKT.
KBanToBas mpupoja ceera.

8. | Henuneitnas ['enepanust rapMoHHK, caMOGOKYCHPOBKA CBETa, KB/II3/T
OITHKA MHOTO()OTOHHOE  TOTJIOMICHUE,  BBIHY)XKICHHOE 3amura JIP
paccesiHue CBeTa.

2.3.2 3aHATHS CEMHHAPCKOI0 THUIA

BapuanThl npaktuyeckux 3aganuii Oepyrcs u3 3amaunuka HMpogos W.E. 3amaum mo
obmeit puzuke M.: BUHOM. Jlaboparopus 3nanwmii, 2014.

HaunmenoBanue TemaTuka NpaKTUYECKUX 3aHATUN ®dopma TEKyIIEero
paszena (ceMHHApOB) KOHTPOJIS
2 3 4
NuauBunyaneHble 3amanus  ana  kaxaoro|lIpoBepounas
1.BxXo1HO KOHTPOJb |CTyJEHTa KOHTpOJIbHAs padora,
3HaHUHN [IpOBEpKa

JIOMAIITHETO 3aJaHMsL.
Meroasl  mosydeHuss — noJsisipuzoBa”HOro|lIpoBepouHas
cBeTa. 3akoH bprocrepa, 3akoH Maimroca. KOHTpOJIbHAs paboTa,

Crenens NoJsipU3aliK CBETA MpoBEpKa
2.ITonspuzanus ceeta |3amayu Ui perieHus B ayauropur: Ne 1.2.3,|1oMamrHero 3aaaHus.
1.2.6,1.3.4,1.3.5,

Ha mom: Ne 1.2.9, 1.3.7 (§ 1.1, . 1, ctp. 23,

§ 1.3, ctp. 26-27)

OnbITHI Openens, OTIBITHI IOwra. |[IpoBepounas
WNuTepdepeHIus B TOHKUX TUICHKAX. KOHTpPOJIbHAs paboTa,
3.UnTepdepennus ceera (3amauun s peuieHus B aynutopun: Ne 2.1.1,|mpoBepka
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha mom: Ne|momarmHero 3amgaHusl.
2.1.5,2.1.7 (§ 2.1, tn.2, ctp. 33, cTp. 34)
Hudpakmmst dpenens, mudpakuwmst| [[poBepounas
@payHrodepa. KOHTpOJIbHAsA padoTa,

4. Jludpakuus cBera




3anaun Juid pewmeHus B ayauropun: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48)
Ha mom: 2.3.3 (§ 2.3, ctp. 48)

poBepKa
JIOMAIITHETO 3a/IaHMS.

5.lucnepcus cBeta

3anauu Juid peweHus B ayauropun: Ne 2.4.1,
2.43(§ 2.4, ctp. 51-53)
Ha nom: Ne 2.4.7,2.4.8 (§ 2.4, ctp. 55)

IIpoBepouHas
KOHTpPOJIbHAs paboTa,
pOBEpKa
JIOMAIITHETO 3aJaHMsl.

7.KBanToBas onrTuka

3amaun Uil peuieHus B ayaurtopuu: § 5.1,
ctp. 86-91

IIpoBepouHas
KOHTpOJIbHasA padoTa,
IIPOBEpPKaA
JIOMAILIHETO 3aJaHMsL.

8. Henmuuernas ontuka

3anauu Juid peweHus B ayauropun: Ne 3.1.1,
3.1.3(§ 3.1, cp. 59-61)
Ha mom: Ne 3.1.8, 3.1.11 (§ 2.4, ctp. 62-61)

IIpoBepouHnas
KOHTpOJIbHasA padoTa,
IIPOBEpPKaA
JIOMAIIIHETO 3aJaHMsl.

9. UToroBasi KOHTpOJIbHAS

paborta

I/IHI[I/IBI/IHyaJIBHBIC 3agaHusd  AJIA  KaxXao0ro
CTYJCHTA

IIpoBepouHas
KOHTpOJIbHAs paboTa.

2.3.3 JlaGopaTtopHble 3aHATHSI

B nmpouecce mnpoBenenHuss (U3MUECKOrO MPaKTUKyMa HCIONb3YIOTCS AaKTUBHBIE H
WHTEPaKTHUBHbBIC
001meKyIbTypHBIMU U TIpodeccnonanbapiMu KoMmeTeHnusmu: OITK-3, OITK-6.

GopMBI  TIPOBEACHHSI  3aHSATUH C  IICIBIO

OBJIaACHUA

CTyJIEHTaMH

Ne | Nepasnena Tematuka 1abopaTopHBIX padboT Popwma Teky1uero
11/T1 | TUCHUTUIMHBI KOHTPOJISI
1 2 Omnpenenenre noka3aTesst PEJIOMICHUS TBEPAbIX U ammra JIP Ne |
KUAKUX ONTHYECKUX CPEL.
2 7 N3yuenune 3akoHOB doTodPdekTa. 3ammura JIP Ne 2
3 6 [TpoBepka 3akoHa Maroca. M3ydyenue BpaleHus Samurra JIP Ne 3
TJIOCKOCTH MOJISIPU3AINH
4 S W3ydenue 3puTensHON TPYyObl 1 MEKPOCKOTIA 3amura JIP Ne 4
5 3,7 Omnpenenenne KOHIEHTPALMU pacTBOPa Sammra JIP Ne 5
MOJIIPUMETPOM
6 4 M3yuenue spneHus AuQpakiium. 3amuta JIP Ne 6
7 5 HUccnenoBanue onTHUYECKUX CUCTEM. 3ammmra JIP Ne 7
8 6 Crniexrpodoromerp ®PM-56. Ontnueckue Sammra JIP Ne 8
XapaKTEPUCTUKHU CTEKOJI.
9 7 IIpoBepka 3akoHa bprocrepa 3ammra JIP Ne 9
10 7 M3yuyeHue 3aKOHOB TEILUIOBOTO U3JIy4YEHHUS. 3amura JIP Ne 10
11 2 Omnpenenenre TpeITOMIISIONIErO yriia OUIpPU3MbI ammra JIP Ne 11
Dpenes.
12 5 HccnenoBanue norpeniHocTe ONTUYECKUX CUCTEM. 3amura JIP Ne 12
13 4.6 N3mepenue ciekTpaabHBIX XapaKTEPUCTUK Sammra JIP Ne 13
CBETO(UIBTPOB
14 3 Omnpenenenre pajanyca KpUBU3HBI JIMH3BI C TOMOIIBIO ammra JIP Ne 14
koJielr HerotoHa
15 2 CpaBHenue nudpakiIMOHHOTO U AUCTIEPCHOHHOTO ammra JIP Ne 15
CIIEKTPOB
16 2 W3meHeHne CKopocTH CBeTa SamuTa JIP Ne 16
17 6 IIpoBepka 3akoHa JlambepTa 3amura JIP Ne 17




2.3.4 TlpuxkiagHasi TeMaTHKA KyPCOBBIX padoT (IIPOEKTOB)

KypcoBble poeKThl He IPely CMOTPEHBI.
2.4  TlepeyeHb Y4eOHO-METOAUYECKOr0 oOecreyeHHs] IJIs CAMOCTOATEIbHOI
padoThI 00y4AOIIUXCH N0 AUCHUILIHHE (MOAYJII0)

Ne HanmenoBaHue pa3aciia

[TepedyeHp yueOHO-METOIUIECKOTO 00ECTICUCHUS
JTUCITUIIMHBI 110 BBIITOJIHEHUIO CAMOCTOSITEIbHON
paboTHI

[Ipeamer u 3apaun puznyeckont
ONTHUKHU

[Tonspuszanus ceera

Wurepdepenuus crera

Hudpaxius ceera

I'eomerpuueckas ontuka

Hucnepcus ceera

KBanToBas ontuka

Henunernas ontuka

1. CasenseB U.B. Kypc oOmeit ¢usuxu. B 5
toMmax. Boauel. Onruka. / U.B. Casenbes, - M.: Jlaus,
2011. - 256 c. - Pexxum  nmoctyma -
https://e.lanbook.com/book/707#book _name

2. KanureeBckuit H.M. BonnoBas onrtuka. /
H.NU. Kanureesckui, - 5-¢ uzn. - M.: Jlans, 2008. - 480
c. - Pexxum Jocryna -
https://e.lanbook.com/book/173#book _name

3. MupomnnkoB M.M. TeopeTnueckne 0CHOBBI
OITHUKO-3JIEKTPOHHBIX MPUOOPOB. / M.M. MUpOIIHUKOB,
- 3-e u3a. - M.: Jlans, 2010. - 704 c. - Pexxum goctymna -
https://e.lanbook.com/book/597#book _name

4. Canex, baxaa E. A., Teiix, M. Onruka u
¢oronuka. IlpuHiunsl U OpUMEHEHH: [yueOHOe
noco6ue : B 2 1.] T. 1 /b. Canex, M. Teiix ; mep. ¢ aHrIL.
B. JI. lep6oBa - Jonronpyausiii: Matemnekr, 2012.

5. Canex, baxaa E. A., Teiix, M. Onruka u
¢oronuka. IlpuHIUNBl W OpUMEHEHHs: [yueOHOe
noco6wue: B 2 1.] T. 2 /b. Canex, M. Teiix ; mep. ¢ aHrJL.
B. JI. Jlep6oBa - lonronpyausrii: Matemnexr, 2012.

6. D'punmreitn, JDxopmxk, 3aiioHn, A.
KBaHTOBBII1  BbI30B. COBpPEMEHHBIE HCCIEAOBaHUSA
OCHOBAHMU KBAaHTOBOW MEXaHUKU: [yueOHoe mocolue]
/dx. U'punmireits, A. 3aiioHI] ; mep. 2-T0 U3/, O Pel. U
c pomn. B. B. Apucrosa, A. B. Huxynosa ; non. ko 2-my
m3a. Ha pyc. 3. A. B. Hukynoa 2-e wsm., mom. -
Honronpyanstii: MaTemnexrt, 2012.

Y4eOHO-MeTOIMYeCKHe MaTepualibl JUIsl CaMOCTOSITETIbHOM pPabOThl OOydYaroUIMXcs M3
YHCIIa MHBAIUIOB U JIUI] C OTPAaHUYCHHBIMHI BO3MOKHOCTSIMH 3710p0oBbst (OB3) nmpenocrapsitoTes
B (popMax, aJalTUPOBAHHBIX K OTPAHUYCHUSM UX 3/I0POBbS U BOCHPUATHS MH(OOPMAIIH:

Jnst muu ¢ HapyeHUsIMU 3pEHHS:

— B I1€4aTHON (hopMe yBEIUYEHHBIM HIPUPTOM,

— B hopMe IIEKTPOHHOTO JTIOKYMEHTAa,

I[JISI JIMI C HAPpYHICHUSAMHU CIIyXa:

— B IIeYaTHOU (opme,

— B (popMe PIIEKTPOHHOT'O IOKYMEHTA.
Jlis nui ¢ HapyIeHUsIMU OIIOPHO-JBUTaTEILHOTO afapara:

— B miedatHoi popme.

I[aHHBII;'I MNEPEUYCHbL MOXKCET OBITH KOHKPETU3UPOBAH B 3aBUCHUMOCTH OT KOHTHHICHTA

00ydJaromuxcs.

3 Oo0pa3oBaTe/ibHbIE TEXHOJIOTUH




B mporiecce npenonaBanus JUCIUILTAHBI UCTIONB3YIOTCS CIIEIYIOIIHE METOIbI:

— JIEKIINH;

— OTpoc;

— JIOMAIIHKE 3a/IaHus;

— UHAUBHIyallbHbIC IPAKTUYECKUE 3a/1aHNUS;

— TECTUPOBAHMUE;

— MyOauYHas 3aIuTa 1abopaTopHbIX padoT;

— KOHCYJIbTallM! MPEIoIaBaTesei;

— caMmocTosTelbHas paboTa CTYJICHTOB (M3yuy€HHE TEOpPETUYECKOro MaTepuana,
MOJMOTOBKA K JIaOOpAaTOPHBIM 3aHSTHSM, BBIIOJIHEHUE JIOMAlIHUX pabOT M MHAMBHyaJIbHBIX
TUIIOBBIX PAaCY€TOB, IIOJrOTOBKA K ONPOCY, TECTUPOBAHUIO U 3aUETy).

Jns npoBeneHUs JIEKIMOHHBIX 3aHATUH MOTYT HCHOJIb30BaThCS MYJIbTUMEIUMHbBIE
CpPEICTBA  BOCIPOMU3BEIEHUS  AKTUBHOIO  COJEPKHMOIO, IIO3BOJIIOLIETO  CIIyLIATEIIo
BOCIPUHUMATh OCOOEHHOCTH M3y4aeMoro MaTepuaia, 3a4acTyl0 UIparoliie pelaronlyo poib B
NOHUMAHUM W BOCIPHATHH, a Takxke (OPMHPOBAHUU NPOPECCUOHATBHBIX KOMIETEHIUH.
OddexTuBHOE 00CYKACHUE CIOKHBIX U JUCKYCCHOHHBIX BOIIPOCOB U MPOOIIEM.

ConpoBoXkJIeHHE CaMOCTOSATENIILHOW pabOThl CTYAEHTOB TaKXe OpPraHU30BaHO B
cieayomux hopmax:

— YCBOEHHE, JOINOJHEHWE M BHUKaHHE B pa3Oupaemble pasjenbl JUCLUIUIMHBL TpU
NOMOIIM 3HAaHUM IMOJyYaeMbIX II0 CpPEICTBAM H3Y4YEHHsS] PEKOMEHIYEMOHl JuTeparypbl u
OCYLIECTBIIIEMOE IIyTEM MOATOTOBKH UHIMBUYAJIbHBIX JI0KJIA/I0B;

— KOHCYJIbTAllUM, OpPraHU30BaHHbIC JUIS PA3bSICHEHHUS NPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOSITEIbHOM HM3YYEHHMH T€X WJIM MHBIX aCHEeKTOB pa3/JesioB ycBauBaeMoW MH(opMaruu B
JTUCIUILINHE.

OcHoBHBIE 00pa3oBaTeIbHbIE TEXHOJIOIMH, UCIIOIb3yEeMbIE B Y4EOHOM MpOLIecce:

— JIEKIIUM C IPOOJIEMHBIM U3JI0KEHHEM;

— 00Cy’KJIeHIe TUCKYCCHOHHBIX BOMPOCOB U MPOOJIEM U pa3pelieHne mpooiem;

— KOMIIBIOTEPHBIE 3aHATHSI B PEKUMAX B3aUMOIEHCTBHS «IPENOAABaTeNb — CTYAEHT»,
«CTYJEHT — MPETOJIaBaTeNby, «CTYACHT — CTYACHT»;

— TEXHOJIOTMM CMEIIAaHHOTO OOYYEHHUS: JUCTAHIMOHHBIE 33/aHUsI U YIPAKHEHUs,
COCTaBJICHHE TJIOCCapHeB TEPMHHOB M OINpeNeNieHuid, TpynmoBble Meronsl Wiki, WHTepHeT-
TECTUPOBAHUE U AHKETUPOBAHHUE.

HutepakTuBHBIE 00pa30BaTeIbHbIE TEXHOIOTHH, UCTIONIb3yEMbIE B Ay AUTOPHBIX 3aHATHSIX:

— TEXHOJIOTHS Pa3BUTHUS KPUTHUECKOTO MBIIIUICHHUS;

— JIEKIIH C TTPOOJIEMHBIM H3JI0KEHHEM;

— HW3y4eHME M 3aKpeIUIeHHEe HOBOro MaTepuaia (MCIOIb30BaHHE BOIIPOCOB,
CoKpaTHYeCcKHil T1aor);

— 00CyXJIeHHE CIIOKHBIX U JUCKYCCHOHHBIX BOMPOCOB U TMpoOieM («3aliMu TO3UITUIO
(1Ikana MHEHHMI)», TPOEKTUBHbBIE TeXHUKH, «OJIUNH — BIIBOEM — Bce BMecTe», « CMEHH MO3ULIUIOY,
«Jluckyccus B cTuiIe TENEBU3MOHHOTO TOK-II0Y», 1€0aThl, CAMIIO3UYM);

— paspetienue npodsiem («/lepeBo pemenuity, «Mo3roBoii MTypm», «AHAIN3 Ka3yCOB»);

— TBOPYECKUE 3a/1aHNUS;

— paboTa B MaJjbIX rpyInax;

— TEXHOJIOTHSI KOMITBIOTEPHOT'O MO/IEJIMPOBAHNUS YHCIEHHBIX PACUETOB.

[IpoBenenue Bcex 3aHATUN J1a0OpaTOPHOTO MPAKTHKYyMa MPEAYyCMOTPEHO B Kilacce,
CHa0KCHHOM BCEM HEOOXOIMMBIM OOOpYAOBAaHHEM M KOMIBIOTEpaMH ISl A(PPEKTHBHOTO
BBITIOJTHEHHSI COOTBETCTBYIOLINX J1a00paTOPHBIX PadoT.

[To utoram BBIMOMHEHUS KaXAOW JIAOOPATOPHOM pPabOTHI CTYACHT MPEAOCTABISACT M
3allUIIaeT pa3paboTaHHYIO MpOrpaMMy YHCICHHOTO MOJEIHMPOBAHHMS M pacueTa, MpUYeM B
Oecene c mpenogaBaTesieM JOJDKEH IPOJEMOHCTPUPOBATh 3HAHME KaK TEOPETUYECKOTO U
SKCIIEPUMEHTANFHOTO MaTepuana, OTHOCAIlerocs K paboTe, Tak W HEOOXOAMMBIX IS



NPaKTUYECKON peann3anni padoThl KOMITBIOTEPHBIX TeXHOJOTHH. [Tocie 3amuTh! 1abopaTopHOi
paboThl CTyAE€HT o00sf3aH NPEJOCTaBUTh OTKOPPEKTUPOBAHHYIO U  ONTHUMHU3HPOBAHHYIO
IPOrpaMMHYI0 pa3paboTKy B (hopMaTe UCIOIb30BaHHONW KOMIIBIOTEPHON CUCTEMBI.

JononuurenbHass ¢opma KOHTpoiss 3(P(EeKTHBHOCTH YCBOGHHS Marepuaga U
nproOpeTeHUs] TPAKTHUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPHITOH HMHTEPAKTUBHOW 3alIUTe
1a00paTOpHOI pabOTHI Ha YCTHOM BBICTYIUICHUH NEpe]l ay JUTOpUEi COKYpPCHHUKOB.

ConpoBOoX/IeHHE CaMOCTOSITEIbHOM pabOThl CTYAEHTOB TaKXe OpPraHW30BaHO B
crenyommx popmax:

— YCBOEHHE, JONOJHEHHE W BHUKaHUE B pa3Oupaemble pa3/ieibl AUCHUILIUHBI MPU
IIOMOLIY 3HaHWM, MIOJy4aeMbIX IO CPENCTBAM M3Y4YEHUsI PEKOMEHIYEMON JIUTEPATYphl U IIyTEM
MOJIFOTOBKHU JOKJIAJIOB;

— KOHCYJbTAllMM, OPraHU30BaHHbIC Ui Pa3bsCHEHUS MPOOJEMHBIX MOMEHTOB IpHU
CaMOCTOATCIIBHOM HM3YUCHHUH TCX MJIM HHBIX ACIICKTOB pa3JiCIOB YCBaHBaeMOﬁ I/IH(l)OpMaIII/II/I B
JUCLIUIUINHE.

4 OueHovHbIe cpeacTBA /151 TEKYIIEro KOHTPOJIS yCIIeBAeMOCTH H ITPOMEKYTOUHOIM
aTTrecTanyuu
4.1 @DoH/1 OLIEHOYHBIX CPEJCTB /ISl IPOBEIeHNUsI TEKYLIEro KOHTPOJIS

Texyuuii KOHTPOJIb: COCTABJICHHE M 3aIUTa OTYETA 10 BBIMOJHAEMBIM J1aOOPAaTOPHBIM
paboTaM TMpakTHKyma; MPOBEPKA CaMOCTOSTEIIBHO BBIMOJHEHHBIX 3amanuii. OTBETHl Ha
KOHTPOJIbHBIE U JONOJHUTEIbHbBIE BOIPOCHI 10 COOTBETCTBYIOLIMM Pa3/ieiaM AUCUUIUINHBL.

WToroBelii KOHTPOJIb: DK3aMeH.

4.2 ®DoH/I OLIECHOYHBIX CPEJACTB ISl NPOBeACHNUS MPOMEKYTOYHOMH aTTeCTAIUN

1. DneKkTpoMarHuTHas MpUpo/ia CBeTa, ypaBHEHUsI MakcBea.

2. BonnoBoe ypaBuenue. Ilnockas u cepuyeckas BonHbl. [IpencraBienue BoaH B
KOMIUIEKCHOM popme.

3. [ImoTHOCTH TOTOKA 3HEeprun. Bektop YmoBa-IloliTuara. MHTEHCHBHOCTh CBeTa.
CBeTOBOI BEKTOD.

4. Dnnunrtudeckasi, KpyroBas W JUHEHHas MONSpHU3alUs TapMOHUYECKHX BOJH.
CreneHp noaspu3anuy.

5. [Tonspu3zanus cBeTa npu oTpakeHuu npu npenomiiennu. Gopmyna Openens.

6. 3akoH bprocrtepa.

7. PacnpocTpanenue cBeta B aHM30TPOMHBIX cpefax. [lomspusanust npu IBOHHOM
nyuenpenomiieHnn. [Ipuzma Huxous. [Ipusma Bostacrona.

8. DIUIUIICOU TYUYEBBIX CKOPOCTEH. JIByOCHBIE U OJJHOOCHBIE KPUCTAILIIBI.

9. 3axoH Mantoca.

10.  [InacTuHKa B 4YeTBEPTH AJUHBI BOJHBI, MOJ BOJHBI, B BOMHY. MHTepdepeHims
HOJIIPU30BaHHBIX BOJIH.

11.  AHanu3 >JUTMNTUYECKH, IMHEHHO U MUPKYIISPHO - MOJISIPU30BAHHOTO CBETA.

12. BpamieHue mI0CKOCTH MOJISPU3ALINH.

13.  HckyccTBeHHas aHU30TPOITHS.

14.  OcHoOBHBIE IOHATHS (POTOMETPHH.

15. CooTHOmIeHHS] MEXIy OJHEPreTHUYeCKMMHU M CBETOBBIMU XapaKTePUCTHKAMU
U3ITy4YEHUS.

16.  Uurepdepeniuss  cBeTa, HUHTEHCHUBHOCTb  MpPH  CYNEPIO3UIUU  JIBYX
MOHOXPOMaTHYECKUX BOJIH.

17. BpemeHnHas ¥  TpPOCTpAaHCTBEHHAss KOTEPEHTHOCTh cCBeTa. M3mepeHue

KOI¢pCHTHOCTH.



18.  JIBymyueBass wuHTepdepenuus, onbiT HOnra. Illupura wuHTEpdEepeHINOHHOM
HOJIOCHI

19.  Kmaccuueckne wuHTepdepeHIIMOHHbIe cxeMmbl bumpmma @penens. 3epkana
Openens

20.  UnrepdepeHums B TOHKHMX IuleHKaxX. [lomocel paBHOM TommuHBL [lomockr
paBHoro HaksoHa. Konbiia HetoToHa.

21.  Hurepdepomerpsl: Maiikenbcona, JInnumka, PoxxaecTBeHCKOTO.

22.  MHoronyueBas uarepdepenuus, uarepdpepomerp @adpu-Ilepo.

23.  Judpaxnus ceera. [Tpunmun [toiirenca-®dpenens.

24.  3onbsl Openens. [loctpoeHne qUPPaKIUOHHBIX KAPTUH rpa)uueCKUM CIIOCOOOM.

25. Jludpakmms ODpeHens Ha KpyrjaoM OTBEPCTHH, Ha JHCKEe, Ha Kparo
nosrymiockoctd. Crimpains Konro.

26.  3o0HHAs IUIaCTHHKA.

27.  udpaxuus OpayHrodepa Ha IIEIH.

28.  llpsiMoyrosbHasi aMILTUTYAHAS TU(QPAKIIMOHHAS PEIIeTKA.

29.  OrtpaxarenpHas peleTka, Judpakuus 0enoro cBera Ha peleTKe, CHeKTPaTbHbIH
aHaJIN3.

30.  Jludpakuuss Ha TpPEeXMEPHBIX NEPUOAMUYECKUX CTPYKTypax. CTpyKTypHbIH
PEHTIE€HOBCKHM aHAIN3.

31. I'eomeTpryeckas ONTUKA KaK IPEAEIbHBIA ClIy4ai BOJTHOBOM ONTUKHU

32.  3aKOoHBI OTPAKEHUSI U TIPEIIOMIICHUS, IBJICHHE TIOJTHOTO BHYTPEHHETO OTPAKECHUSI.

33.  PacnpocrtpaHeHue gyya B CBETOBOJIE.

34.  llentpupoBaHHas oOmNTHYECKas cucTema. lIperomieHue Ha chepudecKoi
IIOBEPXHOCTH.

35.  IlomepeuyHoe ¥ yTiIoBOE yBEINYCHUE, KAPAUHAIBHBIE TOYKU U TUIOCKOCTH.

36.  Omntuueckue cuctemsl. Jlyna. Mukpockon. Teneckor.

37.  PacmpocTpaHeHue cBeTa B M3OTPOIHBIX JWAJIEKTPHKax, (a3oBas M TIpymroBas
CKOPOCTH.

38.  Jlucmepcus cBeta. X0 Jiydeid B IpU3Me.

39.  DnexTtpoHHas Teopus aucnepcur. HopmanbHas qucnepcus.

40.  AHoMarnbHas JUCTIEPCHUS.

41.  Tlornomenue cBera. 3akoH byrepa.

42.  TemmoBoe nsznmyuenue. 3akoH Kuproga. ®opmyna Penes-Jxunca.

43. ®dopwmyina [lnanka, 3akon Ctedana-bonasiimana, 3akoHsl Buna.

44. OcHOBHBIE TIPEJICTABICHUS KBAHTOBOU Teopuu n3ydeHus cBera. Potorddekr.

45.  CroHTaHHblE ¥  BBIHYXJICHHbIE Tepexoibl B  KBAaHTOBOM  CHCTEMe,
IPUHLKINKATIbHAS cXeMa Jiazepa. XapaKTepUCTUKH HEKOTOPBIX J1a3€pOB.

46.  Henunelinele sBneHuss B onTuke. [‘eHepanuss rapmoHuk. CamooKycHpOBKa

CBCTa.

[Tpu sx3amMeHanMOHHON (hopMe MPOBEACHHUS MPOMEKYTOUHOW aTTECTAllUU HCIIONb3YeTCs
nsaTHOANIbHAS CUCTEMA OLIEHOK, ompeenenHas «IlonoxeHnem 00 sK3aMeHax U 3a4eTax».

Ounenka "5" ("ormimuyHO") BBICTAaBIIAETCA CTYAEHTY, OOHapy>KHMBLIEMY BCECTOPOHHEE
CHUCTEMaTHUYECKOE 3HaHUE y4eOHO-TIPOrpaMMHOIO MaTepualia, YyMEHHe CBOOOIHO BBINOIHATH
IIPAKTUYECKHUE 33JIaHUS, OCBOMBIIEMY OCHOBHYIO JIMTEPATYPY U 3HAKOMOMY C JOIOJIHUTEIbHON
JUTEPATYpPOH, peKoMeHaoBaHHOW mporpammoi. "Omenka "5" ("oTanuHO") BBICTABIISETCA
CTYyJIEHTaM, YCBOUBIIUM B3aUMOCBSI3b OCHOBHBIX MOHSTUN JUCUUIUIMHBI B UX 3HAYEHUM IS
npuoOpetaeMoil  mpodeccur, MPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B IOHUMAaHMH,
U3JI0)KCHUU M UCTI0JIh30BAHNHU Y4eOHO-TIPOTPAaMMHOTO MaTepHaia.

Onenka "4" ("xopomo") BBICTaBISETCS CTYACHTY, OOHAPYXHBILIEMY IOJHOE 3HaHUE
y4eOHO-TIPOrPaMMHOT0 MaTepHalia, YCIENIHO BHIIOJHUBIIEMY TPEIyCMOTPEHHBIE TPOTPaMMO
3aJa4d, YCBOMBIIEMY OCHOBHYIO PEKOMEHJOBaHHYIO nureparypy. Onenka "4" ("xopomio")



BBICTABIIIETCS CTYJIEHTY, [TOKa3aBIIEMYy CUCTEMATUYECKUN XapaKTep 3HAHUI MO TUCHUIUIMHE U
CHOCOOHOMY K MX CaMOCTOSITEIbHOMY IOINOJIHEHUIO U OOHOBJICHHUIO B XO/€ AajbHeNIIe y4ueOnl
U Ipo¢eCCUOHATBHON AESITETbHOCTH.

Onenka "3" ("y10BIETBOPUTENHHO") BBICTABIISETCS CTYAECHTY, OOHAPYKUBIIEMY 3HAHUE
OCHOBHOTO y4e€0OHO-IIPOrpaMMHOT0 MaTepuaja B 00beMe, HEOOXOAMMOM Ul JajbHeiIen
yuebbl U mpezcTosiel paboTel Mo npodeccuu, CHpaBiISIOMEMYCs C BBIIIOJHEHUEM 3a/1aHuil,
IperycMOTpeHHbIX mnporpammoi. Onenka "3" ("ynoBieTBopuTenbHO') BBICTaBJISCTCSA
CTyZeHTaM, 00J1aJatoIUM HEOOXOJUMbBIMH 3HAHUSMH, HO JIOIyCTHBIIMM HETOYHOCTH B OTBETE
Ha 5K3aMEHE U MPU BBINOJIHEHUN YK3aMEHALIMOHHBIX 3a1aHUH.

Onenka "2" ("HeynOBIIETBOPUTEILHO") BBICTABISAETCS CTYICHTY, OOHApy>KHUBLIEMY
CYLECTBEHHbIE NpOoOeNbl B 3HAHUAX OCHOBHOIO y4eOHO-NPOrpaMMHOIO  MaTepuaia,
JIOMyCTUBLIEMY HPUHIUIHAIbHBIE OLMIMOKM B BBINOJHEHUHM MPEAyCMOTPEHHBIX MPOTrpaMMOii
3ananuil. Kak npaBuio, ouenka "2" ("HeynoBIETBOPUTENBHO'") CTABUTCS CTYAEHTaM, KOTOpbIE
HE MOTYT MpPOAOJDKaTh OOyueHHE WIM HPUCTYNUTh K MPO(ECCHOHAIBHOW AEATENBHOCTU II0
OKOHYaHUU By3a 0€3 OMOJIHUTEIbHBIX 3aHATHH 110 COOTBETCTBYIOIIEH AUCLUILIHHE.

OueHouHble CpeAcTBa [UIsl MHBAJIMAOB M JIMII C OIPAHUYEHHBIMH BO3MOXHOCTSMU
3/10pOBbsI BHIOMPAIOTCS C YYETOM UX MHIAUBUAYAIbHBIX ICUXO()U3NUIECKHX OCOOCHHOCTEM.

— NpU HEOOXOAMMOCTH HMHBAJIMIAM M JMLIAM C OrPAaHUYEHHBIMU BO3MOXKHOCTSAMHU
3/10pOBbS [IPEIOCTABIISAETCS JOMOJIHUTEIBHOE BpeMs JIUIsl IIOATOTOBKU OTBETA Ha dK3aMEHE;

— [P IPOBEICHUH IPOLEYPhl OLEHUBAHUS PE3YJIHTATOB 00YUYEHUSI MHBAIUJIOB U JIMLL C
OTpaHUYEHHBIMU BO3MOXHOCTSMHU 3/10pPOBbs MPEAYCMaTPUBAETCA UCIIOJIb30BAHUE TEXHUUECKHUX
CpPEeZCTB, HEOOXOIUMBIX UM B CBSI3U C UX MHAUBUIYAIbHBIMU OCOOEHHOCTSIMU;

— IIpU HEOOXOAUMOCTH JJIs1 00YYarOIIUXCSl ¢ OTPAaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI
U MHBAJIUAOB IpoLEIypa OLEHUBAHUSA pPE3yJbTaTOB OOYyYEHHUS IO JAUCLUIUIMHE MOXKET
IIPOBOAMUTHCS B HECKOJIBKO JTAIOB.

[Iponenypa oneHUBaHUs PE3yIbTaTOB OOyUEHHs] WHBAIMUIOB U JIMI| C OTPAHUYECHHBIMU
BO3MOXXHOCTSIMU 37I0POBbSl 1O AMCUMILIMHE (MOAYJII0) MpeaycMaTpHUBAaeT IpeaoCTaBICHUE
uHpopmanuu B (opMmax, aJaANTUPOBAHHBIX K OrPaHMYEHHUSM HX 370pPOBbS U BOCIPHUATHSA
UHPOpPMaLUK:

Jlnist a1 ¢ HapyIIEeHUsIMU 3pEHUS:

— B I€YaTHOH (hopMe YBEIUYCHHBIM HIPUPTOM,

— B (popMe AIIEKTPOHHOI' 0 IOKYMEHTA.

JUig i1 ¢ HapyLIeHUsIMH CITyXa:

— B IIeYaTHOU ¢opme,

— B (popMe AIIEKTPOHHOTO TOKYMEHTA.

Jnist u1 ¢ HapyIIeHUsIMHM OTIOPHO-JBUTATENILHOTO ammapara:

— B TieuaTHoOM hopme,

— B (popMe AIIEKTPOHHOI 0 IOKYMEHTA.

JlaHHBIN TepeuyeHb MOXET ObITh KOHKPETU3UPOBaH B 3aBUCUMOCTH OT KOHTHMHIE€HTA
oOyyJaronuxcs.

) IlepeyeHb OCHOBHOI M 10NIOJIHUTEJIBbHON y4eOHOM JIUTEPATYpPbl, HEOOX0AMMOM A5
O0CBOEHMSI TUCUMUIJIMHBI (MOXYJIs1)
5.1 OcHoBHas 1uTeparypa

1. CasenwveB U.B. Kypc obmieit pusuku. B 5 Tomax. Bonnsl. Onrtuka. / M1.B. CaBenbes, -
M.: Jlanb, 2011. - 256 c. - Pexxum noctyma - https://e.lanbook.com/book/707#book _name

2. Kanureesckuii H.M. Bonanosas ontuka. / H. M. Kanmurteesckuii, - 5-¢ u3a. - M.: Jlans,
2008. - 480 c. - Pexxum noctyma - https://e.lanbook.com/book/173#book _name

3. MupouaukoB M.M. TeopeTnueckre OCHOBBI ONITUKO-3JIEKTPOHHBIX MPHOOpoB. / M.M.
Mupomnuko, - 3-¢ m3n. - M.: Jlams, 2010. - 704 c. - Pexum pgocryma -
https://e.lanbook.com/book/597#book_name



4. AnemkeBnu B.A. Kypc ob6meit ¢usuku. Ontmka. / B.A. AnmemkeBnu - M.:
OU3SMATIIAT, 2011. - 320 c.

5. Hpomos WN.E. BonnHoBasg ontuka. OCHOBHBIE 3aKOHBI: ydeOHOEe mocoOue is
¢usnueckux cnenuansHocteil By3oB / ML.E. Uponos, — 7-e u3a. — M.: BUHOM. Jlab6oparopus
3HaHui, 2015. - 265 c.

6. Uponos U.E. 3amaun no obuieit pusuke: yueobnoe nocodue / U.E Upoxnos. - Uza. 10-e,
(31.). - M.: BUHOM: Jlabopatopwus 3nanuii, 2014. - 431 c.

7. Ontuka: naboparopusiii mpaktukym. Y. 1/ JL.®. Hobpo, H.M. boraros, O.E. Murtuna
; M-Bo oOpa3oBanus u Hayku Poc. @enepanum, Kybanckuii roc. yH-T. - KpacHomap, 2012. - 94
C.

52  JlomoJHuTeJbHASI TUTEpPaTypa

1. Tpodumona T.1. COopHUK 33134 110 Kypcy (UMK C peIIeHUsIMU: yued. mocodue
quist By30B / T.M. Tpodumona, 3.I". I1aBnosa. — M.: Beicias mxona, 2004. - 345 c.

2. Jlanacoepr I'.C. Onrtuka: yuyebHOe mocobue A CTyAEHTOB (PU3UYECKHX CIICL.
By30B / I'.C. JlannacOepr. - Uzn. 6-e, ctep. - M.: DUIMATIIUT, 2006. - 848 c.

3. PemuzoB A.H. Menuuunckas u Ouonorudeckas pusuka : yueOHUK 10 (pU3MKe 1is
ctyneHtoB meid. By3oB / A.I'. Maxkcuna, A.fl. [loranenko; A.H. Pemmson, A.I'. Makcuna,
A4l Tloranenko. - U3n. 4-e, mepepad. u pom. - M.: Ipoda , 2003. - 559 c.

4, Kamureesckuii, H.U. BomnoBas ontuka: yue6HOe ocoOue IJis CTYJIEHTOB BY30B /
H.W. KanureeBckwuii. - U3x. 5-e, crep. - CII6. [u np.] : Jlans, 2008. - 466 c.

S5. Uponos, U.E. BonHoBsie npoueccel. OCHOBHBIE 3aKOHBI: [yueOHOE mocodue Jist
By30B] / W.E. HWpomoB. - WM3a. 2-e, mon. - M.: JlaGopatopuss ba3oBbix 3HaHuUii:
IOHUMEJIMACTAWIT , 2002. - 263 c.

6 Ilepeuenns pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHUKANMOHHOM ceTn «HTEepHETY,
HeO00X0IMMBbIX /ISl 0CBOEHUSI TMCIUIIMHBI (MO1YJ151)

No Cchuika [ToscHenue
BOOK.ru — »nextponnas Oubnmoreunas cuctema (3bC)
COBpEMEHHOM yueOHOM 1 HayYHOU JTUTEpaTypBHl.
1. | http://www.book.ru bubmmoreka BOOK.ru comepXuT akTyalabHYIO JIUTEpaTypy
0 BCEM OTpacisiM 3HAHWH, KOJUICKIUS TIOMOJHSIETCS
AIIEKTPOHHBIMU KHUTAMH paHbIIIe W3/IaHUS TIeYaTHOW BEPCUH.
ANOYKC.py — 27eKTpoHHasi OMOIMoTeyHas cuctemMa yuyeOHOU
W HaydYHOH juTepaTypbl. B 2JIEKTPOHHYIO KOIJIEKIUIO
BKITIOYCHBI COBPEMEHHBIE YYEOHHUKH M ITOCOOMS BEIYIIHX
uznarensbctB Poccun.
ITnarpopma ScienceDirect obecrieunBaeT BCECTOPOHHHMIA
http://www.sciencedire | oxBar nuTepaTypsl U3 BCEX 00JacTell HayKH, MPEIOCTaBIIS
ct.com nocTyI K 6osiee uem 2500 HaMMEHOBaHMI KypHAJIOB U OoJiee
11000 KHUT U3 KOJUIEKIIMH U3/1aTeNbCTBA « DIB3EBUPY.
baza pganHbIXx Scopus wuHIekcupyer Oosiee 18  ThIC.
4. | http://www.SCOpUS.COM | HANMEHOBAHUH IKYPHAJIOB OT 5 ThIC. MEXIYHApPOIHBIX
M31aTenbeTB, BKIovas 6osee 300 pocCHICKUX KYPHAIIOB.
Scirus — OecrulaTHasi TIOMCKOBash CHCTeMa JUIsl TIOHMCKa
Hay4YHOU MH(OpMALIUH.
Hayunas onextponnas Oubnmorexka (HDB) comepxkur
6. | http://www.elibrary.ru | momHOTEKCTOBbIC BEpCHMM HAYYHBIX HW3AaHUH  BEIYLIMX
3apyOeKHBIX M OTEYECTBEHHBIX N3/1aTEIIbCTB.
ba3bl maHHBIX AMEpUKAaHCKOTO MHCTUTYTa (pu3uku American
Institute of Physics (AIP).Temaruka 6a3 nansbIxX: ¢usuka (B

2. | http://www.ibooks.ru

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

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




T.4. ONTHKA, aKyCTHKa, sjepHas (u3MKa, MaTeMaTHYecKas
¢duznka), MexaHuKa (TEXHUYECKash MEXaHHKa), aCTPOHOMUS,
XUMHSI W XAMHYECKass TEXHOJO-TUS, OWOMHIKEHEPHS,
DHEpPreTHKa, JJEKTPOHHKA, BBIYMCIUTENIbHAS  TEXHUKa
(mpUuMeHEeHHEe  KOMIMBIOTEPOB B HAaykKe M  TEXHUKE),
prOOPOCTPOCHHE, CTPOUTENIHCTBO.

«OnekTpoHHass OubmuoTeka auccepramui»  Poccuiickoi
l'ocynapcrBennoit bubmuorexku (PI'B) B Hacrosimee Bpems
8. | http://diss.rsl.ru comepxut 6osee 400 000 MONHBIX TEKCTOB HAauOOJIEEe YaCTO
3ampammBaeMbIX UYUTATENsIMU  Juccepranuil. EsxerogHoe
ormudpossiBanue ot 25000 1o 30000 nuccepranui.
«JIektopuym TB» — BuIeoseKIuU BELyIIUX JIEKTOPOB
Poccun. Jlektopuym — on-line — 6ubnmoreka, rae BY3sl u
W3BECTHBIC JICKTOPUU POCCHM TPE3EHTYIOT CBOMX JYUIIHX
nexkTopoB. JlocTyn Kk MaTtepuanamM CBOOOIAHBIN U OECIUIATHBIM.
Bce Bumeozanucu myONMKYIOTCS TOJIBKO Ha OCHOBaHUU
JIOTOBOPOB.

bubmuoreka  MHPOPMALMOHHBIX  pecypcoB  Kadeapsl
nH(GOPMaLIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHI.

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

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

7 MeToauuecKkue YKazaHus 1Jisd oﬁyqamumxm 10 OCBOCHHUIO THUCHHUILINHBI (MO}IyJ’IH)

Ha camocrosTenpHyro paboTy cryaeHToB, coriiacHo TpeboBanmsim DPI'OC BO mo
Hanpasienuio 11.03.02 MHboKOMMyHHKAIIMOHHBIE TEXHOJOTHH W CHCTEMBI CBSI3H, MPOQUIb
«OnTHYecKue CHCTEeMbl M CETH CBSI3W», OTBOAMTCS OKOolo 56 % BpemMeHH OT oOmein
TPYJOEMKOCTH TUCHHUILTAHBL. COMPOBOXACHUE CAMOCTOATEIBHOW PabOThI CTYACHTOB MOXKET
OBITH OPraHU30BAHO B CIEAYIOMUX Qopmax:

— COCTaBJICHHMEM WHJIMBUIYaJIbHBIX TUIAHOB CaMOCTOSITEIbBHOW pPaOOThI KaXJIOTO U3
CTYJIEHTOB C YKa3aHHWEM TeMbl U BUIOB 3aHATUH, (OPM U CPOKOB MPEACTABICHUS PE3yIbTaTOB;

— TMPOBEACHUEM KOHCYJIbTAIMN (MHAMBUAYAJIBHBIX WM TPYIIOBBIX), B TOM YHUCIE C
MPUMEHEHHUEM JAUCTAHIIMOHHOMN cpefibl 00yUeHHs.

Kputepuii onieHku 3QPEKTUBHOCTH CaMOCTOSTEIHHONW PabOTHI CTYJIEHTOB (hopMHpyeTCs
B XOJ€ MPOMEXYTOYHOTO KOHTPOJS MpoIlecca BBIMOJHEHUS 3aJaHUil M OCYIIECTBISETCS Ha
OCHOBE Pa3JIMYHBIX CTIIOCOOOB B3aUMOJICHCTBUS.

B cootBercTBUM € O9TUM TpU TPOBEACHUH ONEPATUBHOTO KOHTPOJS MOTYT
UCIIONTb30BAThCS KOHTPOJIBHBIE BOIPOCHI KaK K BBHITIONHSEMBIM paboTam J1abopaTopHOTO
MPaKTUKyMa, TaK U K COOTBETCTBYIOUIMM pa3lielaM OCHOBHOW AMCHMILTUHBI «CHCTEMHBIN
aHaIn3».

KoHTponb MOXKeT oCyIIecTBISTHCS TaKKe MOCPEACTBOM TECTUPOBAHUS CTYIEHTOB IO
OKOHYAHUH U3yYEHHS TEM YU4eOHOM TUCIUIUIAHEI.

[IpoBepka 3HaHMII CTyZeHTa OCHOBaHAa Ha KOHTPOJBHBIX M JOMOJHUTEIBHBIX BOMPOCaX,
KaCarolIuXcsi COOTBETCTBYIOIIMUX PA3/IeIOB OCHOBHOM AUCHUIUIMHBI « CHCTEMHBIN aHATU3».

JononuurtenbHass Qopma KOHTponiss 3(G(EKTUBHOCTH YCBOEHHUS MaTepuaia H
MPUOOPETEHUsS] TPAKTHUYECKUX HABBIKOB 3aKIIOYACTCS B OTKPBITOM HHTEPAKTUBHOM 3allluTe
paboThl Ha YCTHOM BBICTYIUIGHHUHU IEpel ayIUTOpHeld COKYpCHHMKOB. B sToM ciiydae 3amura
MPOXOJIUT B PEKUME KPAaTKOTrO JTOKJIaja.

ComnpoBoXKIeHHE CAMOCTOATENHFHON PadOTHI CTYACHTOB TaK)Ke OPraHU30BAaHO B CIIEIYIOIIUX
dbopmax:

— YCBOGHHUE, NOMOJHEHHE W BHUKaHWE B pa3Oupaemble pas3aenbl AUCHUILTUHBI MPH
MOMOIIM 3HAHUW TIONyYaeMbIX [0 CPEACTBAM H3YUYCHUS PEKOMEHAYEMOW JIUTepaTypbl U
OCYIIECTBIIIEMOE ITyTEM HaNUCaHus pedepaTUBHBIX padoT;

— KOHCYJIbTAllUM, OPTaHWU30BAHHBIC MJIsI PA3BSICHEHUS MPOOJIEMHBIX MOMEHTOB IMpHU



CaMOCTOSITEJIBHOM HM3YYEHHM T€X WJIM MHBIX aCIEKTOB pa3/esioB yCBauBaeMoll MHpopMauuu B
JUCLUIUIMHE.
K cpenctBam oOecriedeHus OCBOEHHUS IUCHUIUIMHBI «CHUCTEMHBIM aHaNIM3» TaKxke
OTHOCUTCH:
— KOHTPOJIbHBIE BOIIPOCHI 110 pa3jienaM yueOHON TUCIUIINHBL,

— Ha0op TeM sl AOMOJIHUTENBHOTO UCCIIEIOBAHUS 10 pa3ienaM y4eOHOW TUCITUTIINHBL.

8

IIOYTHI.

Ilepeyenb HH(pOPMALMOHHBIX TEXHOJIOT U, HCIIOJIB3YEMbIX IPH OCYHIECTBICHHHU
o0pa3oBaTe/ILHOIO NMpPoLecca MO0 JUCHHUILINHE (MOTYJII0)
8.1 Ilepeuenb HHPOPMANMOHHBIX TEXHOJIOTHH

1. KoMnproTepHOE TECTUPOBAHME 110 UTOTaM U3YUYECHHUS Pa3JeiIOB AUCLUIIINHBIL.
2. IlpoBepka OOMAlIHMX 3aJaHUM M KOHCYJIBTUPOBAHHE IMOCPEIACTBOM DIIEKTPOHHOM

3. Ucnonp30BaHue 3JIEKTPOHHBIX MIPE3CHTALMN [TPH MPOBEICHNUN NPAKTUYECKUX 3aHATHI.
8.2  IlepeyeHb MpOrpaMMHOro odecneyeHust

1. Onepanuonnas cucreMa MS Windows.
2. UnrerpupoBannoe opucHoe npuioxenne MS Office.
4. Obecnieuenue nH(HOpMAIIMOHHON 0€30I1aCHOCTU—AHTUBUPYC.

9 MarepuanbHo-TexHU4YecKasi 0a3a, He00X0AUMAas 1JIsl OCYLeCTBJIeHHA
o0pa3oBaTe/ILHOIO NMPoLEcca MO JUCHHUILINHE (MOTYJIIO0)

Bua pabor

MarepuaibHO-TEXHHYECKOE 00eCTIeYeHNEe TUCIUTIITUHBI
(MOJIyJisT) U OCHAIIEHHOCTh

JlekunoHHas ay IMTOpUS, OCHAIIEHHAS TPE3ECHTAlMOHHOMN
TEXHUKOH: TPOEKTOP, IKPaH, KOMIBIOTEP/HOYTOYK U
COOTBETCTBYIOIIUM MTPOTPAMMHBIM 00€CTICUCHUEM.

1. JIeKUMOHHBIE 3aHATHUS
Crienmanu3upoBaHHbIE IEMOHCTPALIMOHHbIE CTEHIBI U
YCTaHOBKH TSI IEMOHCTPAIMH ONBITOB M (PH3MIECKHX

SIBJICHU .

CriennaibHOE TIOMENICHNE, OCHAIIEHHOE TI0CaI09HBIMA

2. CeMuHapcKue 3aHATUSA t HI 2 HI 5

MecTaMHu JUIsl y4eOHO# paboThl, Oenast JocKa.
3 JlabopaTopHbie JlabGopaTopusi, yKOMIUIEKTOBAaHHAs CIIELUATU3UPOBAHHOM
3aHITHS MeOEIbI0 U TEXHUYECKHUMH CPEeICTBAMU O0yUCHHSL.
Kypcosoe
4, yP He npenycmotpeno.
IPOEKTUPOBAHUE
['pynmoBsie
S. (MHAMBUAYAJIBHBIE) Aynautopus, (KaOUHET).
KOHCYJIbTAIIUH
Tekymuiit KOHTPOJIb,
6. IIPOMEKYTOUHAs Aynuropus, (kaOUHET).
aTTecTaus
Kabuner a1 caMocTosTEIbHOM paboThI, OCHALIICHHBIH
KOMITBIOTEPHON TEXHUKON C BOZMOKHOCTBIO TIOKITFOUEHHSI K
CamocrosTenbHas N
7. pabora cetu «MIHTEpHET», MPOrpaMMON SKPaHHOT'O YBEITHUCHHS U

00ecTeueHHBIN JOCTYIIOM B 3JICKTPOHHYIO HH()OpPMAITMOHHO-
00pa3oBaTeNbHYIO CPEy YHUBEPCUTETA.







