MunuctepctBo oOpazoBanus u Hayku Poccuiickoit denepannu
®enepasibHOE TOCYJAPCTBEHHOE OFO/I)KETHOE 00pa30BaATEIbHOE YUPEKICHUE
BBICIIET0 0O0OpPa30BAHMS
«Kyb6aHCckuii rocy1apCTBEHHbI YHUBEPCUTET»

du3NKO-TeXHUUECKUN (PpaKyabTeT

VYTBEPX]JIAIO:
IIpopexrop mo yqe6H01‘/'I pabore,
KaquTBy g@p 30BaHNsI — IIEPBbIH

208 CJPUJJB A,/,"
Hingg % PN

PABOYAS ITPOI'PAMMA JTUCIUAITINHBI

b1.5.07.04
«Onruka»

Hampanenue moaAroToBKH/CEIUaIbHOCTh
03.03.02 «dusuka»

Hampasnennocts (mpoduss)
DyHaaMeHTaIbHAs (PU3UKA

[Iporpamma 1moaroToBKu
aKaJeMuuecKasi

dopma 00yueHus
ouyHast

KBanudukarnus (cTeneHs) BeITycKa
O0akasaBp

Kpacuomap 2015



Pabouas mporpamMmMa auctuminHbl « ONTHKa» COCTaBICHA B COOTBETCTBUHU C
denepanabHBIM rOCYIapCTBEHHBIM 00pa30BaTEeIbHBIM CTAaHIAPTOM BBICILIETO
oOpa3oBanus 1o Hampasienuo noarotosku 03.03.02 ®U3UKA, npoduib

ITOATOTOBKH ((qDYHI[aMCHTaJILHaSI (1)1/131/11(3»

[Iporpammy cocTaBui:

Jo6po JI.®., kaHauaaT re1arorudeckux Hayk, TOLUeHT, Kadeapbl GU3uKu u

uH(OPMAIMOHHBIX cucTeM (pu3nko-TexHuueckoro gakynsbrera GDI'OY BO

«KyoI'Y»

Padouad mmporpavma JICIIIILIIHBL
obcykJeHa I YTBePAIeHa Ha 3aceJaHIO KadeIpEl
(pr3uEH H MHPOPMATHOHHBIX CHCTEM

3ar. Kadeapoll PH3MEKN H THPOPMAITTIOHHBIX CHCTEM,
.p.-M.H., mpodpeccop H.M. Boratop

PaGouag mporpavma JICITIIIIIHEL YTBePATeHA
VueOHO-MeTOIYeCcKoIl KOMIIC CHell
(pr3uKO-TexHIUE cKOTO (pakyimsTeTa Kyol'y

[Mpencegatems YMK ©TD KyoI'Y, 3aB. kKaeapoll Pp3mkm
H HH(POPMAITTOHHBIX CHCTEM,

.p.-M.H., mpodpeccop H.M. Boratop

Penenzentnr:

B¢ J/ﬁ,.

HOONUCH

b

. —
SHo e Y i (’;

: S
SR = Y i é

r

Hukutun B.A., npodeccop kadenpsl onTorneKTpoHUKH, kKauauaat tex. Hayk

¢uzuko-texunueckoro ¢pakynsrera PI'BOY BO «KyoI'V»

['puropesta JI.P., xkaununat ¢us.-mat. Hayk, gupexrop OO0 HIID “Me3on”



1. Henn W 3agaum U3ydeHUsl JUCHUTTIMHBI
1.1 Heap AUCHUNIHHBI

JlaHHasT IUCIMIUIMHA CTaBUT CBOEH IEJIbI0 M3y4YCHHE 3aKOHOMEPHOCTEH W3JIydeHUs,
MIOTJIONICHUS. ¥ PAaCIPOCTPAHEHUs CBeTa, (POpMUPOBaHHUE NPEICTABICHUN O IBOMCTBEHHOW MPUPOJIEC
CBETa, MPOSBIISIONICHCS Yepe3 CBOMCTBA AJIEKTPOMArHUTHBIX BOJH M KBAHTOB DJIEKTPOMArHUTHOTO
1moJisi — (POTOHOB.

1.2 3amauu ocBOEHHS TUCHUILIUHDI

OcHoBHbIE 337241 AUCHUILIIUHBI:

— copMUpOBaTh y CTYACHTOB NIpEICTaBIeHHE O (PU3UUECKON ONTHKE KaK MAaTeMaTUYeCKOM
00001IeHNN HaOMIOIEHUH, MPAKTUYECKOTO OMbITa U SKCHEPUMEHTOB, B KOTOPBIX MPOSBISIOTCS
3aKOHOMEPHOCTH U3JTy4EHUS;

— U3y4YUTh MPOIECCHl OTPAKEHUS, OTJIONICHHS U PACIPOCTPAHEHUS CBETA;

— U3yYUTh MPUHIUIIEI paOOThl ONTHUYECKUX YCTPONCTB;

— OCBOUTH TEXHUKY MPOBEACHUS ONTHUYECKUX U3MEPEHHUM U UCCIIETOBAHHH.

1.3 MecTo AucumMinHbI (MOYJis1) B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

Jucnunnrna «OnTukay sSBIseTcss KOMIIOHEHTOM 00111ero Kypca (GU3MKy U BXOJIUT B 0a30BYIO
4acTh MAaTEMaTHYECKOrO0 M €CTeCTBEHHOHAYYHOro IHukiIa. HeoOXoauMbIMU MpeArnochlIKaMu IJis
YCIIEITHOT'O OCBOCHHUS Kypca sIBIISIETCS cliefyrolnee. B nukie MaTeMaTHueCKUX AMCLMILIUH: 3HaHUE
OCHOB JIMHEHHOW anreOppl M MaTEeMAaTUYECKOTo aHanu3a, yMmeHue auddepeHnupoBaTh U
HMHTETPUPOBATh, Pa3NoKuTh QyHKIUIO B psia Teinopa, pemars npocreiiine nuddepeHranbHbie
ypaBHEHUS, BIAJETh OSJEMEHTaMHU BEKTOPHOTO aHalkM3a, BKIIOYas XOpollee MOHMMAaHUE
uHTerpanbHbIX TeopeM Octporpaackoro-I'aycca u Crokca.

B nukie oOuiedu3nyeckux AUCHUTUIMH HEOOXOAUMBIMU MPEANOChUIKAMH SBIISIOTCS 3HAHHE
OCHOB KJIACCMUECKOM MEXaHWKH, MOIEKYIApHOW (U3UKU, DIEKTPUYEeCTBA U MAarHeTU3Ma,
aAHAJTUTUYECKON TEOMETPHH.

B cBorwo ouepenp, pasmensl Kypca «OnTHKa» SBISIOTCS OCHOBOM JJISl  M3YYCHMS
OOIIEeTEXHUYECKIX U WHKEHEPHBIX TUCHUIUIMH, TaKUX Kak «OCHOBBI aTOMHOUM (u3uKu», «OCHOBBI
sanepHoi Gpuznkuy, «bnopuznueckrue OCHOBBI KUBBIX cucTeM (buodusuka)» u qpyrux.

1.4 TlepeyeHb NJIAHUPYEMBIX Pe3yJIbTATOB 00yYeHHs MO JUCHUILINHE «ONTHKaY,
COOTHECECHHBIX C IVIAHMPYEMbIMH Pe3y/IbTATAMH 0CBOCHHUS 00Pa30BaTEJIbHOM
NPOrpaMMblI

[Iponecc nzyuenus qucuuIuiMHbl «ONTHKA» HaMpaBlieH Ha popmupoBanue komnereHmii OK—7, OITK—
1.

No WNupnexc Conepxanue B pe3ynbrate nuzyueHus yueOHON JUCHUTUIMHBI
I 1; KOMIIET | KOMIETEHINH (WK €€ o0y4Jaronuecs JOIKHBI
"~ | eHuun 4acTH) 3HATH ‘ yMeTh ‘ BJIA/IeTh




No WNHunekc Coneprxanue B pe3ynbTaTe nzyueHus yueOHON AUCIUILTUHBI
[y, | KOMIET | KOMIETEHLMH (wm eé oOyyaronifecst JOJKHbI
" | eHuuun 4acTH) 3HaTh yMeThb BJIAJ1ETh
1. Cnoco6HOCTh K | CMbICH OnuceiBaTh u | [IpakTnyeckum
CcaMOOpraHu3alid | | ONTHYECKUX OOBSACHSTH U HaBBIKAMH
OK-7 | camoo0Opa3oBaHUIO MOHSITHI, ONTHYECKUE paboThI c
BEJIMYUH, SIBJICHUS, yueOHOI
3aKOHOB, byHIaMEeHTaNbHBI | JINTEPATYpPOid
MPUHIIUIIOB, € OIBITHI.
MOCTYJIaTOB.
Cnoco6HOCTh 3aKOHBI [Ipumenars [IpakTHyeckum
2. OIIK-1 | ucnonb3oBaTh B | U3Iy4YeHHs, MOJTy4YeHHbIE U HaBBIKAMH
npodeccuoHanbHOMI MOTJIOLIEHHUS, 3HAHUS Uit | paboThI c
JEeSTEIIbHOCTH pacmlpoCTpaHeH | pelieHus ONTUYECKUMU
0a3oBbIC us cBeTa M | GUBHUYECKUX yCTpPOWCTBAMU,
€CTECTBEHHOHAYYHbIEC | OMHCHIBAIOIIUE | 3ajad. o0paboTku
3HAHUA, BKJIIOUasi | MX TAHHBIX
3HAaHUA O TMpeIMeTe W | MaTeMaTHYeCKH ONTUYECKUX
0o0BeKTaX H3y4YEeHHs], | € COOTHOILICHUS, U3MEpEHHUI,
MeTO1axX €IMHUIIBI BBITIOJTHEHUS
UCCIIEIOBaHMS, U3MEpEHUS pacueTos,
COBpPEMEHHBIX ONTUYECKUX pelieHus 3aaa4
KOHIETIUSX, BEJIMYUH,
JIOCTHUKEHUSIX U | TPUHIUIIBI
OTpaHHYCHUSAX paboThI
€CTECTBEHHBIX  HAyK | ONTHYECKUX
(mpex e BCErO | YCTPOMCTB
XHMUH, OnoJIOruH,
DKOJIOTMHM, HayK o

3eMJIe M YEJI0BEKE)

2. CTpyKTYpa M cofepKaHue AU CHHUIIIMHBI

2.1 Pacnipenesnienue Tpy10€éMKOCTH AUCHHMILIMHBI 10 BUAAM pador

O6ma;1 pr,I[OéMKOCTB JUCIHMIIIIMHBI COCTaBJISACT
pacnpeaciIiCHUEC 110 BUJaM pa60T OpCACTaBJICHO B Ta6J'II/II_IC .

5  3zauen. (180  wacos),

nux

CemecTpsl
. Bcero
Bun yuebHoit paboTbl (vachl)
9acoB
8
KonTakTHasi pabora, B TOM 4YHCJIe:
AyauTOpHBIE 3aHATHS (BCEro): 44,2 442
3aHATHA IEKIIMOHHOI0 THUIIA 32 32 - - -
JlaGopaTopHble 3aHATHS - - - - -
3aHATUS CEMUHAPCKOTO TUMA (CEeMHUHAPHI, TPAKTUYECKHE 64 64
3aHATHUSA)




Nuasi koHTaKTHas1 padora:

Kontposb camocrositensHoi padotsl (KCP) 10 10
ITpomexxyrounas arrecranus (MKP) 0,5 0,5
CamocrosiTesibHAasi padoTa, B TOM YHCJIe:
Kypcosas paboma -6 -6 - -
Ilpopabomka yuebnoeo (meopemuueckoeo) mamepuana 28 28 - -

Buinonnenue unousuoyanbhvix 3a0anuti (n0020moska

. y 7 7 - -
coobOwenull, npeseHmayuii)
[ToaroroBka K TeKymeMy KOHTPOJIIO 11,8 11,8 - -
KonTpoJb:
IToaroToBKa K 3K3aMeHY 26,7 26,7
yac. 180 180 - -
B TOM 4HcCJIe KOHTAKTHAas
O0mas Tpy10eMKOCTh 106,5 106,5
pabora
3a4. ell. 5 5
Bun yueOHoi1 paboThI Bcero Cemectpsbl
4acoB
4
AyIuTOpHBIE 3aHATHS (BCEro) 96 96
B ToMm umncne:
3aHATHA NTEKIIMOHHOIO THIIA 32 32
3aHATHS] CEMUHAPCKOTO TUIA (CEMUHAPBI, IPAKTUYECKHE 64 64
3aHSTHSI, KOJUIOKBHYMBI U MHBIC aHAJIOTHIHBIC 3aHSTHS)
3aHsaTHs 1a00PaTOPHOro TUNA (IPAKTUKYMBI, 64 64
nabopaTopHble paboThI)
KonTponupyemas camocrositenbHas pabota 4 4
CamocrosiTesibHas padora (Bcero) 35 35
B ToMm umncne:
KypcoBas pabora — —
Kontpois - -
Bun npomexxyTodHOU aTTecTanuu (3a4eT, IK3aMeH) 9K3aMEH |9K3aMeH
OO01mmas TpyI0eMKOCTh Jac 180 180
3a4. ef1. 5 5

2.2 CTpyKTypa AMCUMILIMHBI:
Pacnpenenenne BuoB yueOHOM pabOThl M UX TPYAOEMKOCTH I10 pa3jieiaM JTUCHUIIINHBL.
Paznensr nucuummabl, n3ydaemsie B4 cemectpe (01 cmyodenmos ODO):.




No KonnuecTBo yacos
- AyauTtopHas
paszae HaumenoBanue pasnenos CamocrosiTenbHas
A Bcero paboTa paota
JI 113 JIP
1. [|IIpenmer u 3ama4un GU3HIECKOM 5 5 4 2 5
ONTHUKHU
2. |llonspuzanms cBeTa 18 6 12 12 6
3. |HnaTepdepennms crera 18 6 12 12 6
4, | Indpaxius ceeta 14 4 10 10 4
5. |['eomeTrpuueckas OINTHKA 12 2 10 12 6
6 |ducnepcus cBeta 12 4 8 4 5
7 |KBanToBas onTuka 8 4 4 12 5
8 |Henuueitnas ontuka 8 4 4 1
Bcezo: 32 64 64 35
2.3 Conep:xkaHue pa3iesoB THCHHIINHBI
2.3.1 3aHATHA JeKINOHHOI0 THIIA
No Haumenosanue Conepanie pasiena dopma TeKyLero
paszznena KOHTPOJISI
1 2 3 4
1. |IIpeamer u 3agauum |[Ipeamet u 3a1aun PU3NYECKON ONTHKH, €€ OTBeTbl Ha
buznueckoit MECTO Cpeu APYruxX (PU3NUYECKUX HaYK. KOHTPOJIbHBIE BOIPOCHI
ONTUKHU DJexTpoMarHuTHas npupoaa ceera. [llkana (KB) / BeimonnHeHUE
AIIEKTPOMArHUTHBIX BOJIH. CTpyKTypa MPAKTUYECKHUX 3aJaHUMN
AIIEKTPOMArHUTHOU BOJHBL. [lomspusarus (IT3) / TectupoBanue
3JIEKTPOMAarHuTHHIX BoJIH. Ceprudeckue (T)
3JIEKTPOMAarHUTHbBIE BOJIHBL. [11O0THOCTH MOTOKA
SHEPIUU U MIOTHOCTh UMITYJIbCA
HJIEKTPOMAarHUTHBIX BOJIH.
2. |[onspusanus OTtpakeHue u NpeIoMIICHHE KB/II3/T
CBeTa 3JIEKTPOMArHUTHBIX BOJIH Ha FpaHUIle pa3zesa
JBYX TUDJIEKTpUYECKHX cpea. Dopmyibl
®penens Uit OTPAXKEHHBIX U MPETOMIIEHHBIX
CBETOBBIX BOJIH. 3aKkoH bproctepa. [TonHoe
BHYTpEHHEe OTpakeHue cBeTa. 3akoH Maitoca.
JIBOMHOE JIydenpenoMIICHHUE.
3. |Hurepdepenuns |UuTteppepenius ceera. Cynepno3unus KB/II3/T
CBeTa KOT€PEHTHBIX 3JIEKTPOMAarHUTHBIX BOJIH.
[Tonydyenue uuTepdepeHInOHHON KapTHHBI.
WuTepdepeHIiyst 31eKTPOMarHUTHBHIX BOJIH B
nudiekTpudeckoit cpene. [lonstue o
rojorpagum.
4. |Hdudpakuus ceera |[Ipunuun I'toiirenca-dpenens. Metoa 30H KB/II3/T
@penens. Audpakuus Openens, udpakuus
®paynrodepa. AudpakiinoHHas penerka.




5. [['eomerpuueckas |['‘eomeTpuueckas ONTHKA KakK MpPEIeTbHBIN KB/II3/T
ONTHKA ciaydaid BoJiHOBOM onTuku. [loctpoenue
M300paXeHU B ONTUYECKUX CHCTEMaXx.
AOeppanuu ontuueckux cucreM. [Ipocreitmme
ONTHYECKHE TPUOOPHI.
6 |ducnepcus ceeta |[lorsyormieHne u paccessHue CBETa B BEIIIECTBE. KB/II3/T
Jucnepcus ceera.
7  |KBanToBas onrtuka |TemioBoe u3iydeHue. 3aKOH TEIIOBOTO KB/II3/T
usnyyenus: Kupxroda. 3akoHbl U31y4eHUS
yepHOro tena. PorosrnekTpudeckuit 3P QexT.
KBanrtoBas npupona csera. Jlazepsl.
8 |Henuneitnas ['enepanmst rapMOHUK, caMO(pOKYCHPOBKa KB/II3/T
ONTHKA CBETa.

2.3.2 3aHATHSA CEMUHAPCKOI0 THIIA

BapuanTtsl npaktuueckux 3amanuid 6epyrcs u3 3agaunuka Upoxos U. E. 3agauu no obmieit Gpusuke
M.: BUHOM. JlaGoparopus 3nanwuii, 2007

HaumeHnoBanue TemaTrka NpakTUYECKUX 3aHSATHN dopma TeKyLIEero
pasnena (cemuHApPOB) KOHTPOJIS
2 3 4
1.Bxonnoit konTpons  |MHauBuayansHble 3anaHus g Kaxzgoro|lIpoepounas
3HaHHUHI CTYyJICHTa KOHTPOJIbHAs paboTa
Mertoabl nosydyeHus mNoJispu3oBaHHOro cera.(IIpoBepounas

2 Ilonspusanus ceera

3akoH bprocrepa, 3akon Mamoca. CreneHb
HOJISIPU3ALUU CBETA

3amauu a8 peweHus B ayaurtopuu: Ne 1.2.3,
1.2.6,1.3.4,1.3.5,

Ha mom: Ne 1.2.9,1.3.7 (§ 1.1, rnn. 1, c1p. 23, §
1.3, ctp. 26-27)

KOHTpOJIbHasi pabora,
MIPOBEPKA JTOMAIITHETO
3a/1aHMUsl.

3.Nutepdepennus cBera

OneIThI Openeuns, OIIBITHI IOmnra.
WuTepdepeHIys B TOHKUX TUIEHKaX.

3amaun A peuieHus B ayauropuun: Ne 2.1.1,
2.1.2, 2.1.6 (§ 2.1, ctp. 32-33) Ha mom: Ne

2.1.5,2.1.7 (§ 2.1, tn.2, ctp. 33, c1p. 34)

IIposepounas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAIIHETO
3aJaHusl.

4. lndppakuus cBera

Judpakius @penens, nudpakuus
®paynrodepa.

3amaun nns peweHus B ayaurtopuu: Ne 2.3.1,
2.3.2(§ 2.3, ctp. 47-48)

Ha mom: 2.3.3 (§ 2.3, ctp. 48)

IIposepounas
KOHTpOJIbHasi paboTa,
IIPOBEPKA JTOMAIIHETO
3aJaHusl.

5.Jlucnepcus cBeta

3amaumn nns peweHus B ayautopuu: Ne 2.4.1,
2.4.3(§ 2.4, ctp. 51-53)
Ha mom: Ne 2.4.7,2.4.8 (§ 2.4, ctp. 55)

IIpoBepounas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAIIHETO
3aJlaHusl.

7.KBauToBas omnrtuka

3anaum A pemeHus B ayauropun: § 5.1, crp.
86-91

IIpoBepounas
KOHTpOJIbHast paboTa,
IIPOBEPKA JTOMAIIHETO
3aJaHusl.




8. Henuueiinag ontuka

3aJaHusd.

3agaun mng pewieHust B ayguropuu:: Ne 3.1.1,|IIpoBepounas
3.1.3(§ 3.1, ctp. 59-61) KOHTpOJIbHAsT paboTa,
Ha mom: Ne 3.1.8, 3.1.11 (§ 2.4, ctp. 62-61) MIPOBEPKA JTOMAIITHETO

pabora

9. UtoroBas xourponpHas (MuauBuayanbuple 3afanus i kaxzaoro|[Ipoepounas
CTYJCHTA KOHTpOJIbHAs paboTa.

2.3.3 JlabopaTopHbIe 3aHATHSA

Ne Ne Koin-Bo
i paszaena HaunmeHoBaHue 1a60paToOpHBIX paboT 4ACOB
JUCLUIUIAHBI
1 2 Omnpeznenenue mokaszaTeiss INPEIOMIIEHUS TBEPABIX U KHJIKHUX 4
ONTUYECKUX CPEI.
2 7 W3yuenue 3akoHOB doTorddekra. 4
3 6 ITpoBepka 3akoHa Mamioca. W3ydyeHue BpalleHUs IUIOCKOCTH 4
HOJISIpU3aLUU
4 5 W3ydenue 3puTenpHoi TpyObl 1 MUKPOCKOTIA 4
5 3,7 OrnpezesieHne KOHIIEHTPALMHU pacTBOpa NOJSIPUMETPOM 4
6 4 W3yuenue siBiaenus qudpakiuu. 4
7 5 HccnenoBanue OITHYECKUX CUCTEM. 4
8 6 Cnektpodoromerp ®M-56. OnTudyeckue XapakTepUCTUKH CTEKOJL. 4
9 7 ITpoBepka 3akona bproctepa 4
10 7 V3ydenue 3aKOHOB TEIMJIOBOTO U3ITyYCHHUSI. 4
11 2 OnpezaeneHye NpeIoMISIONIEro yria ounpusmbl OpeHerns. 4
12 5 HccienoBanye NOTPEMHOCTEN ONTHYECKUX CUCTEM. 4
13 4,6 V3MepeHue crieKTpaabHbIX XapaKTEPUCTHK CBETO(PHIBTPOB 4
14 3 Onpenenenne paavyca KpPUBU3HBI JIMH3BI C TIOMOINBIO KOJIEIL 4
HeroToHa
15 2 CpaBHeHue 1U(PaKIIMOHHOIO U IMCIEPCHOHHOIO CIIEKTPOB 4
16 2 M3MeHeHnEe CKOPOCTH CBETA 4
17 6 ITpoBepka 3akoHa JlamGepra 4
Hroro: 64

JIaGopatopHble paOoThl BBINOJHAOTCS B Jlaboparopun 312 C. OnucaHus 1abOpaTOPHBIX
palboT MO ONTHKE MUMEIOTCS B 3JIEKTPOHHOM BHJIE U Ha OyMa)KHBIX HOCHUTENSAX. IPaUK BBITOJTHEHHS
71a00paTOpPHBIX PabOT NOBOAUTCA JO CBEICHHs CTYACHTOB Ha IepBoM 3aHsTuu. [IpemopmaBareinb
UMeeT BO3MOXKHOCTh M3 17 mmeronmxcss paboT BbIOpaTh HEOOXOAMMOE YHCIIO JIa0OPATOPHBIX IO
KOJINYECTBY CTyJEeHTOB. B maboparopuu pa3paboTaHbl MPOrpaMMbl MOJEIUPOBAHUS (PU3HMUECKUX
IIPOLIECCOB I10 ONTHKE.
B pe3ynbraTe BHIIOIHEHHS 1a00OPAaTOPHBIX PadoOT y CTYIEHTOB (POPMUPYIOTCS M OLIEHUBAIOTCSI
tpedyembie PI'OC u OOII no Hampasienuto 03.03.02 PU3UKA (npoduinb moAroToBKU

OynpamenTtanbHas Gusnka) komrnereHmuu: OK-7 , OITK-1.

2.4 IlepeyeHb Y4eOHO-METOAMYECKOr0 OOecrevYeHUs1 ISl CAMOCTOSITEJbHOI PadoThl
o0yyaromuxcs no gucuumiInHe «OnTHKa»




Ne HanmenoBanue pasnena

[TepeueHb y4eOHO-METOIUYECKOTO 0OECTICUCHUS
JUCHUITJIMHBI ITO BBIIIOJITHECHUIO CaMOCTOSITCIILHOU pa6OTBI

1 |IIpenmer u 3amaun GpU3NIECKOM
OIITUKU

Honﬂpmaum{ CBCTa

WnTtepdepennus creta

Jludpakuus cBeta

['eomerpuueckass onTuka
Jucnepcus cera
KBanToBas onruka
Henuneinas onTuka

O ~NO Ol BWIN

1.  Omnruka: nabopatopHsblit npaktukym. Y. 1/ Jo6po,
Jlronmuna @enoposna, H. M. boratos, O. E. Mutuna; JI.
®. JIoopo, H. M. boratog, O. E. Mutuna; M-Bo
obOpazoBanus u Hayku Poc. @enepanuu, Kybanckuii roc.
yH-T. - KpacHonap: [KybaHckuii rocynapCcTBeHHBIN
yauBepcutet], 2012. - 94 c.: uin. - bubnuorp.: c. 93

2. Uponos, U. E. Boanosas ontuka. OCHOBHbIE
3aKOHBI: yueOHOe TTocoOue 11 Pu3nIecKux
cnenpansHocTel By30B / Upomos, . E. . — 7-e u3g . — M.
: BUHOM. JlabopaTopus 3Hanui, 2010

3. Jlannc6epr, I'.C. OnTuka [ DnekTpoHHbIN pecypc] :
yue0. mocobue — DIeKTpoH. 1aH. — MoOCKBa :
®usmarnurt, 2010. — 848 ¢. — Pexum gocryna:
https://e.lanbook.com/book/2238

4.  Tpodumosa T.U. Kypc dusuku: yued. nocodue
[t By30B] / T.W. Tpodumona. — M.: Akanemus, 2010.
5. Hponos, U. E. 3agaun nmo odmel pusuke :

yuebnoe nocodue / / U. E. Uponos ; U. E. Upoxnos. - U3a.
8-e, crep. - CIIG. [u ap.] : Jlans , 2004. - 416 c.

yLIe6HO'MeTO)II/ILICCKI/Ie MaTCpHrabl IJIA CaMOCTOSITEILHOM pa6OTBI 06yqa10u1nxc;1 U3 4yucia

HHBAJIMAOB M JHI C OI'PaHUYCHHBIMU BO3MOXHOCTAMU 3O0POBbLA (OBB) NpeaOCTaBIIAIOTCA B

(bopMax, AJIalITUPOBAHHBIX K OTPAHUYCHUAM HUX 300POBbA U BOCIIPUATHUA I/IH(1)OpMaI_II/II/IZ

I[J'ISI JiI ¢ HApYICHUAMU 3PCHUS:

— B I1€4aTHOM (hopMe yBeTUUEHHBIM IIPUPTOM,

— B (popMe 3IIEKTPOHHOTO TOKYMEHTA,

— B opme ayanodaiina,
JUnist a1 ¢ HapyLIeHUsIMHU ClTyXa:
— B 1e4atHoi opme,

— B (popMe 3IIEKTPOHHOTO IOKYMEHTA.

I[J'IH JiuI ¢ HApYUICHUAMHU OIMMOPHO-ABUTATCIIBHOI'O allliapara:

— B r1eyaTtHoi (opme,

— B (popMe 3IIEKTPOHHOTO TIOKYMEHTA,

— B opme aynnodaiina.

3. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

B mnmponecce nNpenoJgaBaHnus JUCHUIIIIMHBI UCITOJIB3YOTCA CICAYHOIINEC METObIL:

— JICKITUY;
— OTIpoc;
— JIOMAITHHUE 3aJ1aHuUs;

— UHAUBUAYAJIBHBIC ITPAKTUYCCKUC 3aJIaHUS;

— TCCTUPOBAHUC,

— myOIMYHast 3alUTa J1a00paTOpHbIX padoT;

— KOHCYJIbTallun HpeHOHaBaTCHCﬁ;

— CaMOCTOATCIIbHAas pa60Ta CTYACHTOB (I/ISYLIGHI/IC TCOPCTUYICCKOTO MaTcpuraia, NOATrOTOBKA K
J'Ia60paTOpHBIM 3aHATHUAM, BBIIIOJITHCHHUC HOMAIIHHUX pa60T U MHAUWBUAYAJIBbHBIX TUIIOBBIX PAaCUCTOB,
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MOJIrOTOBKA K ONPOCY, TECTUPOBAHUIO U 3aYETY).

JIeKIMOHHBI ~ MaTepuall  CONPOBOXKIAETCS  H3JIOKEHHEM  PEe3yJbTaTOB  COBPEMEHHBIX
UCCJIEIOBAaHM, I/Ie 5TO BO3MOYKHO B COOTBETCTBHE C YPOBHEM 3HAHUI M MOJTOTOBKH CTYJICHTOB.
Tawm, Tae He0OX0MMO, YKA3bIBAIOTCS AHAIIOTUH U JICJIAIOTCS CCHUIKH HAa COOTBETCTBYIOIIHE Pa3/IeIibl
(U3UKH, B KOTOPBIX YKa3aHHBIE SBJICHUS OIMCBHIBAIOTCS O0Jiee TOYHO U KOPPEKTHO.

JInst mpoBesieHHs JIEKIMOHHBIX 3aHSATUH MOTYT HCIIOJIB30BATHCS MYJIbTUMEHIHBIE CPEJCTBA
BOCIIPOM3BENICHUS ~ AKTHBHOTO  COJEPKMMOTO, IO3BOJIAIOIIETO  CIYIIATEII0  BOCIPHHHUMATH
OCOOCHHOCTH H3y4aeMOro Marepualia, 3a4acTyl0 WIPAloI{e PEUIaloNlyl0 pojib B NOHUMAaHUH U
BOCIIPUATHH, a Takke (OPMUPOBAHUU TNPO(ECCHOHANBHBIX KOMIETEHIMH. D¢ deKTuBHOE
00CYK/IEeHHE CIIOKHBIX M JUCKYCCHOHHBIX BOIIPOCOB M IIPOOIIEM.

Marepuan JeKuMii ¥ CEMHHapOB BO BpeMs OOYYeHHs 3aKperuisieTcsi C IOMOIIbIO
MOJIETTMPOBAHMSL, B IIPOIIECCE KOTOPOTO CTYAEHTHI PACCUUTHIBAIOT HJICKTPUUECKHE M MATHUTHBIC OIS
B IIPOCTBIX T€OMETPHSIX.

Bce cemmHapckue 3aHATHS MPOBOJATCS B HMHTEpakTHBHOW ¢opme. [lommmo cemMuHapos,
CYIIECTBYET CHCTEMa CEMECTPOBBIX 3aJaHHH, B KOTOPOH KaXIbId CTYJEHT 3a CEMECTp JOJDKEH
camocrosiTenbHo pemuTh 40 3amau. 3agaHue craercs B Qopme Oeceabl ¢ IpenojaBaTeieM B
CIIeMaJIbHO OTBEJCHHOE BpeMs (TIpHEeM 3a/1aHHi ).

IIpu peanuzanuu y4eOHON pabOThl MO OCBOCHUIO TUCHMIIMHBI «ONTHKA» HCHOJIb3YIOTCS
COBpEMEHHBIEC 00pa30BaTeIbHbBIC TEXHOIOTHH:

-Oecena, TUCKyCCHUs, MO3TOBOM HITYPM;

- THPOPMAIIMOHHO-KOMMYHHUKAI[HOHHbIE TEXHOJIOTUH;

- UCCIIeI0BAaTEIbCKIE METO/Ib B 00yUYCHUH;

- npo0seMHoe o0y4YeHHeE.

Ha nexkuun BbiHOCHTCA OoKoslo 80 % Marepuana M3JI0KEHHOI'O B IPOrpamMMe MCLUIUIMHBIL.
OcranbHasg yacTb MaTepuaia BBIHOCATCSA [UIl CaMOCTOSITEIbHOIO H3ydeHMs. B KoHILe Kaxaoro
JEKIMOHHOTO  3aHATHA  OakajaBpaM  IpEUIaraloTcs Uil BBIIOJHEHUS  TBOPYECKHE |
UCCIIeOBAaTEeIbCKUE  3aJaHMs, YIIIYOJIOIME W pacIIMpsIOIIUe JIGKIMOHHBIA  MaTepua,
pa3BUBAIOIINE HWHHOBAIMOHHOE MBIIUIEHHE, a TaKkKe YMEHHe paboTaTh C MpPHUBICYEHUEM
COBPEMEHHBIX HH(OPMAIIMOHHBIX TEXHOJIOTUH. BpImonHeHne >THX 3amaHuil 00CYXIAIOTCS Ha
CIIeAYIOILEH JIEKIIUU UM CEMUHAPCKOM 3aHSATHH.

Ha npaktuyeckux (CeMHHApCKUX) 3aHATUAX pacCMaTpUBAIOTCS OCHOBBI TEOPHH, TpeOyromiue
CJIO’KHBIX MaTEeMaTUYECKUX BBIKJIAJIOK, Pa3IMYHbIC METO/Ibl PEIIeHUs 3a/1a4, Hanbosee TUIIHYHbIE U
TBOpYecKHe 3aaauu. [ 3aKperuieHus MaTepuana, pacCMaTpUBAaeMOIro Ha ceMuHapax, OakaiaaBphbl
MOJIy4atoT AOMAIlIHUE 3aJlaHusl B BUJIE Psijia 33a4 U3 COOTBETCTBYIOIUX 33 JaUHUKOB.

CamocrosTenbHas paboTa 1Mo JUCIMIIIMHE BKIIOYAET:

- CaMOIIOJITOTOBKY K YU€OHBIM 3aHATHUAM 110 KOHCIIEKTaM U y4eOHOMU JIUTepaType;

- BBIIMOJIHEHUE IOMAIIHUX 3a/1aHUi (pelIeHrne TUITOBBIX 3a/1a4 [0 ONTHKE).

CompoBOX/IeHHE CaMOCTOATENLHON PabOThI CTYAEHTOB TAK)KE OPraHU30BAHO B CIICAYIOLIHX
bopmax:

— YCBOCHHE, JIONOJHEHHE U BHUKAaHUE B pa3OMpaeMble pa3ielibl JUCHUILIMHBI IPH TOMOIIH
3HAHHWH TOJNy4aeMbIX MO CPEICTBAM M3YUCHHs PEKOMEHIYEeMOH JHTEpaTyphl M OCYIIECTBISIEMOE
MyTEeM TOATOTOBKH UHIUBUIYAIbHBIX JTOKJIA10B;

— KOHCYJbTallMiM, OpPraHW30BaHHBIC Ui pa3bsICHEHHS MPOOJEMHBIX MOMEHTOB IpH
CaMOCTOSITEIbHOM HM3y4eHUHM TEX WIIM WHBIX aclleKTOB pa3J/IelioB yCBaWBaeMoil HH(opManuu B
JTHMCIUILIHHE.

OcHOBHBIE 00pa30BaTENbHBIE TEXHOJIOTUH, UCTIONB3yeMbIe B y4eOHOM IpoLiecce:

— JIEKIIMU C IPOOIEMHBIM U3JI0KEHUEM;

— 00CYXJIeHHE CII0KHBIX U JIMCKYCCHOHHBIX BOIPOCOB U MPOOJIEM U pa3pelieHue npodiiem;

— KOMIIBIOTEPHBIC 3aHATHUS B PKUMAX B3aUMOJICHCTBHS «IIPEMOIaBaTellh — CTY/ICHTY, «CTYACHT —
NPETIOaBATENbY, «CTYACHT — CTY/ICHTY;

— TEXHOJIOTUM CMEIIAaHHOTO OOYYEHHMs: TUCTAHIIMOHHBIC 3aaHusl M YIPaKHEHUS, COCTABICHUE
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IJIOCCApyeB TEPMHUHOB U OMpPENENCHUM, TpynmoBble MeTonasl Wiki, WHTEpHET-TECTUPOBAHUE U
aHKETUPOBaHUE.

NutepakTuBHbIe 00pa3oBaTeIbHbIE TEXHOIOTHH, UCTIONb3YEMbIE B ayTUTOPHBIX 3aHITUSX:

— TEXHOJIOTUS Pa3BUTHS KPUTUUECKOTO MBIIIIJICHHS;

— JIGKIIUM C TTPOOJIEMHBIM U3JI0KEHHEM;

— U3y4YEHHUE U 3aKpeIUIeHHe HOBOro MarepHala (UCHojb30BaHUE BOMPOcoB, COKpaTHUECKHiA
JTAajor);

— 00Cy>KIeHHE CIIOKHBIX U TUCKYCCHOHHBIX BOIPOCOB U MpobieM («3aiiMu mo3uIuio (IKana
MHEHUI)», TPOEKTHUBHbIE TEXHHKH, «OOuH — BABOEM — Bce BMecTe», «CMEHHU MO3ULUION,
«Jluckyccusi B CTUIIE TeJIEBU3HOHHOTO TOK-II0Y», 1€0aThl, CHMIIO3UYM);

— pazpemienue npodseM («JlepeBo pemeruiiy, «Mo3roBoi MTypM», «AHAIIN3 Ka3yCOBY);

— TBOPYECKHE 3a/1aHUs;

— paboTa B MaJIbIX IPYIIax;

— TEXHOJIOTHS KOMITBIOTEPHOTO MOJICTUPOBAHNUS YHCIEHHBIX PacYEeTOB.

[IpoBenenne Bcex 3aHATUN Ja0OPAaTOPHOTO IMpPAKTUKyMa MPEIYCMOTPEHO B  Kiacce
CHaO)XKEHHOM BCEM HEOOXOJUMBIM OOOpYIOBaHMEM M KOMIbIOTEpaMu Uil 3PGEKTUBHOTO
BBITIOJTHEHUS] COOTBETCTBYIONINX J1a00paTOPHBIX PadoT.

[To uToram BBIMOTHEHHS KaXXA0H 1a00paTOpHOI pabOThl CTYAEHT MPEJOCTABISET U 3alUIIaeT
pa3paboTaHHYI0 MPOrpaMMy UHCICHHOTO MOJETUPOBAaHUS U pacyeTa, HpuueM B Oecene cC
mpernojaBaTesieM  JODKEH  MPOJEMOHCTPUPOBATH  3HAaHME  KaK  TEOPETHYECKOro U
AKCIIEPUMEHTAILHOTO MaTepuaia, OTHOCSIIErocs K paboTe, TaKk U HEOOXOAUMBIX JJISl MPAKTUYECKON
peanuzanuu paboThl KOMIBIOTEPHBIX TexHosuoruid. [locne 3amuTel nabopaTopHOi paboThl CTYJIEHT
00s13aH MPEAOCTaBUTh OTKOPPEKTHPOBAHHYIO W ONTHUMHU3UPOBAHHYIO MPOTPAMMHYIO Pa3palbOTKy B
(dbopMaTe UCTIOIb30BAaHHON KOMITBIOTEPHOM CUCTEMBI.

JomnonuurensHas ¢hopma KOHTpoJs 3(H(PEeKTUBHOCTH YCBOEHHUS MaTepuala U MPHOOpeTeHus
MPAKTUYECKUX HABBIKOB 3aKJIIOYAETCS B OTKPBHITON MHTEPAKTUBHOMW 3aIlUTE JIaOOpATOPHOU pabOTHhI
Ha YCTHOM BBICTYIUICHUU TIEpe]] ayAUTOPUEH COKYPCHUKOB.

ConpoBoXkIeHHE CaMOCTOSITEbHON Pa0OThI CTYIACHTOB TaK)KE€ OPraHU30BAaHO B CIETYIOIIMX
bopmax:

— YCBOEHHE, JOMOJIHEHHWE M BHHKAHUE B pa3z0upaeMble pa3fefibl TUCHUTUIMHBI TP TOMOIIH
3HAHWUN TONy4aeMbIX IO CPEICTBAM HM3y4eHHUS PEKOMEHAYeMOW JUTEpaTyphl U MyTeM MOJATOTOBKH
JTOKJIAJIOB;

— KOHCY/IbTAllUM, OPTAaHW3OBAHHBIC IS PAa3bsICHEHHs MPOOJEMHBIX MOMEHTOB TpHU
CaMOCTOSITEIFHOM H3YYeHHUU TeX WM HMHBIX acleKTOB pa3/ieJioB ycBaWBaeMoOil WHGOpMaliu B
JTUCIUTLINHE.

Jns Ui ¢ OrpaHUYEHHBIMH BO3MOXKHOCTSIMH  37I0POBBSI  TPEIYCMOTpPEHA OpraHu3alus

KOHCYJ'ILT&L[I/II\/’I C UCITIOJIb30BAHNECM BHGKTpOHHOﬁ ITIOYTHI.

4. OueHoYHbIe CPeICTBA JJIsl TEKYLIEro KOHTPOJISI YyCINeBAeMOCTH W NPOMEKYTOYHOH
aTTecTaluM

@OH]I OLIEHOYHBIX CPEACTB JUCLUIUIMHBI COCTOUT U3 CPEACTB BXOJIHOTO KOHTPOJS 3HAHWU
(Mo paHee W3YyYEHHBIM JTUCIMIIMHAM), TEKYLIETO KOHTPOJIS BBINOJHEHMS 33aJaHMH (CM. CIIHCOK
MPAKTUYECKUX PaboT), CPEACTB AJIsl MPOMEKYTOUHOM (TECThI) U UTOTOBOM aTTeCTallUU (9K3aMEHa):

OrneHka ycreBaeMOoCTH OCYILECTBIISIETCS 110 pe3yJIbTaTaM:

- CaMOCTOSITENILHOTO BBINOJIHEHMS JoMallHuX 3aaanuid u JICP;

- YCTHOTO OIIPOCa BO BpeMsl CEMUHAPCKUX 3aHATUN;

- Ka4eCTBA BBIOJIHEHHOTO MHIMBHUYaJIbHOIO CEMECTPOBOIO 3a/1aHUs M YCTHOTO ONpoca Mpu
€ro 3aIINTE;

- paboTHI CTYACHTA BO BPEeMs KOJLIOKBUYMA;
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- KOHTPOJIBHBIX pa0OT U KPAaTKOBPEMEHHBIX ()POHTATBHBIX TECTOR;

- OTBETa HA dK3aMeHe (/IS BBISABICHHUS 3HAHUS M IMOHUMAaHUS TCOPSTHUECKOTO MaTepualia
JUCITATIITAHBI ).

TEKYIIUHA KOHTPOJb: COCTaBJICHHE M 3alllUTa OTYeTa I10 BBHIMOJIHACMBIM J1a00PATOPHBIM
paboTaM TpaKTHKyMa; IIPOBEPKAa CaMOCTOSTEIBHO BBINOJHCHHBIX 3afaHuii. OTBETHl Ha
KOHTPOJIbHBIC U JIONIOJHUTEIIBHBIC BOIIPOCHI II0 COOTBETCTBYIOLIUM pa3jieiiaM JTUCIUILUIHHEL.

UTOTOBBIA KOHTPOJIb: 2 3a4eTa, K3aMECH.

4.1 ®oHJ OLIEHOUYHBIX CPEICTB ISl IPOBEeHUs TeKYIIel aTTecCTAlNU
KonTposibHbIE BOIPOCHI 110 Y4eOHOM MporpamMmMme

1. B uem 3akioyaeTcs 3aKOH MpeIoMIIeHHs cBeTa?

2. Ot yero 3aBUCHUT BEJIMYMHA KAXKYILIErOCs MOJHATUS IIPeIMETa, pACCMaTPUBAEMOT0 Yepe3 CTEKII0?
3. Urto Ha3bIBaeTCs NpeAEIbHBIM YIIIOM MOJHOTO BHYTPEHHETO OTPAXKEHHUS?
4. Kak 3aBUCHT MOKa3aTelb IPeJIOMIICHHUS pacTBOpa OT KOHLEHTpauuu?

5. Kak ycrpoena 3purensHas Tpyb6a?

6. Uto Ha3bIBaeTCs yBEIUYECHHUEM ONTHYECKON TPYObI?

7. Uto Ha3bIBaeTCs MOJIEM 3peHus TpyObI?

8. Uewm ornmuaetcs 3putenbHas Tpyoa Keriepa ot TpyOsl ["anunes?

9. Uro Takoe anepTypHas quadparma?

10. Yro Takoe ymucioBas aneprypa?

11. B uem 3akitoyaeTcs yclIoBUE CUHYCOB?

12. Yem oTnnyaercs anoxpomar ot axpomara?

13. KakoBo ycTpoiicTBO OKYIISIPHOTO MHKpOMETpa?

14. B yem cocTouT siBJIcHUE HHTEphEpPEHITUU cBeTa?

15. Jlaiite onpenenenrue nHTEpHEPEHIIUHN.

16. Kakue BosiHBI Ha3bIBatOTCs KorepeHTHbIMU? Kak hopMyaupyroTcsi yCI0BUsL KOTEPEHTHOCTH JIBYX
BOJIH.
17. Kak BelYMCIsI€TCS CyMMapHasi HHTEHCUBHOCTD NPHU HAJIOKEHUH JIByX MOHOXPOMATHUECKUX BOJIH
OJIMHAKOBOI YacTOTBHI, MOJISIPU30BAHHBIX B OJHOM MI0CKOCTH?
18. [Ipn Kakux yCIOBHSAX BO3HHMKAIOT M KaK PACCUUTHIBAIOTCS mMin M maxX MHTEHCUBHOCTU INpHU
uHTEep(hEepeHIIN IBYX BOJIH?
19. IToctpoiite xom nydeir B cxeme HOHra, paccuutarth pa3HOCTh XOJa Jydell U HIMPUHY
UHTEePHEPEHIINOHHON MOJIOCH.
20. [Toctpoiite xon mydeir B Ounpuszme DpeHens, BbIBeAUTE (GOPMYINBI I pacueTa HIMPUHbBI
UHTEeP(PEPEHIIMOHHON MOJI0CH U MAKCUMAIBHOTO YHCIIa HHTEPPEPEHIIMOHHBIX MOJIOC.
21. [IpuBenuTe oNTHUYECKYyI0 cxeMy HHTepdepomerpa MaiikenbcoH, OOBSICHUTE NPUHIMII €ro
JNEHCTBUS.
22. 15151 4ero UCIoJib3yroTcst HHTephepoMeTpsl?
23. B yem 3akmrovaercs npuHuui I'roiirenca - @penens?
24. Yem otnuyaercs audppaxuun Openens ot audpaxmnun Opaynrodepa?
25. Kak ¢Qopmynupyercst ycioBHe BO3HMKHOBEHHS MAaKCUMYMOB W MUHHMYMOB NpH TU(GpPaKIUU
cBeTa Ha 1ienu?
26. Kak BnuseT mupuHa e Ha AuppakMoHHYI0 KapTUHY?
27. Kak mocTpouTh BEKTOPHYIO AMarpaMMmy JUIs OIpeNesIeHUi aMIUIMTYyAbl KojeOaHWil B ciydae
TU(pakIuy OT mmenn?
28. Uro mnpexacraBiser co0Ooil nupaknMOHHAs pelleTKa, JaTh OIpeJesIeHue I[apaMeTpoB,
XapaKTepu3yIIuX TU(PPaKIMOHHYIO pemeTKy? (MOCTOsSHHAs, IEPUO/, Pa3pelIarolias ClloCOOHOCTbD,
YIJIOBasl U JIMHEHHAst JUCTIEpCHs).
29. Kak BeIMIAIUT AudpakiuoHHas KapTHHA npu audpakimun Ha perierke? J[aTh kauecTBeHHOE U
KOJINYECTBEHHOE OMUCAHUE.
30. Kakas cBsI3b cyliecTByeT Mexay Audpakuueil u uarepdepeHuei?
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31. Kakoii cBeT Ha3bIBaETCS MIIOCKOTOISIPHU30BAHHBIM?

32. B uéM coCTOUT SIBIICHUE TBOMHOTO JTYyYETIPEITOMICHUS ?
33. Urto Takoe ontuyeckas och?

34. Kakue mIocKoCTH B KPUCTAILIC HA3bIBAIOT TJIABHBIMU?

35. [ToueMy MHTEHCHBHOCTH CBETa MPOIOPIMOHANBHA KBAAPATy aMILIUTY Il BEKTOpPA E?

36. Kak dhopmynupyercs 3akoH bproctepa?

37. Kakue cymecTByIOT CIocOOBI OTY4EHHS IIIOCKOIOISIPU30BaHHOTO CBeTa?

38. Kakue BerecTBa Ha3pIBAIOTCS ONITHYECKU aKTUBHBIMU?

39. YeM oTiMyaeTcs 3JUIMIITHYECKU TOISIPU30BAHHBIN CBET OT JIMHEHHO MOJIIPU30BAHHOTO?
40. Kak uzrorasnuBaercs npu3Ma HUKoJIS U B 4eM 3aKJTFO9AETCsl IPUHIIUIL €€ padoThI?

41. Kakue MaTepualibl IPUMEHSIOTCS ISl U3TOTOBJICHUS TOJISIPOUIOB?

42. Kakue KpUCTaUIbl HA3bIBAIOTCS MOJIOKUTEIHHBIMH, & KAKUE — OTPHIIATEIIbHBIMU?

43. YeMm oTaMyaeTcs CIEKTpaIbHAsi CBETUMOCTD TeJla OT MHTETPaIbHON?

44. Yro Ha3piBaeTcs KO3(PPHUIMEHTOM MOTTIOMEHHS Tesa?

45. Kakoe Teno Ha3bIBaeTCs a0COIIOTHO YEPHBIM U KaKOE CepbIiM?

46. B uem cytb 3akona Kupxroga?

47. 3noxwute nepBblil 1 BTOpoil 3akoHbl BuHa.

48. Kax ¢popmynupyercs 3akon Credana—bonbiMana 1yt aOCOIIOTHO YEPHOTO M CEPOTo Ten?
49. TIpusenute popmyny [lnanka, OMMCHIBAIOIIYIO U3TyYeHUE a0COITIOTHO YEPHOTO Tea.

50. Kakue 3ak0OHBI MOTYT OBITH TIOJIOKEHBI B OCHOBY O€CKOHTAKTHOTO U3MEPEHHUS TEMIIePaTyphl Tl ?
51. Yo Takoe sipkocTh Tena? Kak cBsi3aHbl ApKOCTh U CBETUMOCTb?

52. Kakue Tena Ha3pIBaroTcs tamOepToBckumu? Kak 3Byunt 3akon JlamGepra?

53. B uém 3axmrouaercs sBieHHE BHyTpeHHEro ¢orodddexra? B kakux ¢oTrompueMHHKAX OHO
WCTIOJB3YETCH.

54. B 4eM 3aKkirrouaeTcs SIBICHUE BEHTHIBHOTO (hoTodhdekTa?

55. KakoBa cyTh 3akoHOB oTodddekra’?

56. Kak popmynupyercs ypaBHeHune DiiHIITeHA U1 hoTodPdexTa?

57. Yrto Ha3bIBaeTcs pabOTOM BhIXO/a DJIEKTPOHA U3 MeTasia?

58. M3 xakux y4acTKOB COCTOUT BOJIbTAMIIEPHAS XapaKTePUCTHKA BaKyyMHOTro (poTosnemenTa?
59. Uto moHMMArOT 1Mo/ KpacHO# rpanumei Gotoddhdexra?

60. Yto moOHMMAIOT 1O TEPMUHOM 33JICPKUBAOIIEE HAIPSDKEHHE?

4.2 ®oHJ OLICHOYHBIX CPEACTB Il POBEJCHUS MPOMEKYTOYHOH ATTECTANMHA

4.2.1 Bonpochbl, BBIHOCHMbIE HA YK3aMeH M0 JUCHUIINHe «ONTHKA» IS HANPaBJIeHUSA
noarorosku: 03.03.02 PUZUKA

=

DnexTpoMarHMTHas MpUpoia CBeTa, ypaBHeHuss MakcBesia.
2. BomnnoBoe ypaBuenwue. [Tnockas u chepudeckas BonHbL. [IpecraBienne BOTH B KOMIUIEKCHON

dhopwme.

3. IInorHOCTh MOTOKA BHEpTUHU. BekTop YMmoBa-IloWitnara. IHTEeHCHMBHOCTH cBeTa. CBETOBOM
BEKTOP.

4. Dnnunrtudeckas, Kpyroas U JJMHEHHas NoJspu3alus rapMoHndeckux BoiH. CTeneHpb
MOJISIPU3ALIAH.

5. Tlonspusanus cBera npu oTpaykeHUU npu npenomieHuu. ®opmyna Openens.

3akoH bprocrepa.

7. PacnpoctpaHeHHe cBeTa B aHU30TPONHBIX cpeAax. [lonspusanus npu ABOMHOM

nyuyenpenomnenuu. [Ipuzma Hukoss. [Ipuzma Bomnactona.

DJUIATICON T TY4YeBBIX CKOpocTel. J|ByOCHbIE U OJTHOOCHBIE KPUCTAILIIBI.

9. 3axon Mamoca.

10. [TmacTrHKA B YeTBEPTH JUIMHBI BOJHBI, TIOJI BOJIHBL, B BOJHY. HTep(hepeHIHs MOIIPH30BaHHBIX
BOJIH.

o

©
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11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

21.
22.
23.
24,
25.

26.
27.
28.
29.
30.

31.
32.
33.
34.
35.
36.
37.
38.
39.
40.
41.
42.
43.
44,
45,

46.

AHanM3 3JUTMNTUYECKHU, JTUHENHO U LIUPKYIISPHO - MOJISIPU30BAHHOTO CBETA.

Bpamenue niockocTy noaspu3anyi.

HckyccTBeHHAss aHU30TPOIIHSL.

OcHoBHbIE TOHATUSA (HOTOMETPUH.

COOTHOIIEHUS MEXK]Ty SHEPIe€THUYECKUMHU U CBETOBBIMU XAPAKTEPUCTUKAMU U3JIyYECHHUS.
WNuTtepdepenius cBeTa, UHTEHCUBHOCTD MPH CYMEPIIO3UIIUHU ABYX MOHOXPOMATHYECKUX BOJIH.
BpemMenHas v npocTpaHCTBEHHAsE KOTEPEHTHOCTh cBeTa. MI3MepeHne KOrepeHTHOCTH.
JIBynyueBast unrepdepenuus, onbIT FOura. lupuna nureppepeHunoHHON MOIOCHI
Kinaccnueckue naTepdepennronnsie cxembl bunpusma dpenens. 3epkana Openens
WnTtepdepenius B TOHKHUX TUieHKax. [Tonocsl paBHO# TommuHbL. [Tonockl paBHOTO HaKIIOHA.
Komnba HerotoHa.

HNutepdhepomerprl: Maiikenbcona, Jluaauka, PoxkaecTBeHCKoro.

MpmuoronyueBas unrepdepennus, uarepdepomerp dadpu-Ilepo.

Hudpakuus ceera. [Ipuniun I'rolirenca-dpenens.

3onbl Openens. [loctpoenne nudpakiMOHHBIX KapTHH rpapUuecKUM CIIOCOO0M.
Hudpaxius OpeHens Ha KPYTriioM OTBEPCTUH, HA IMCKE, HA Kparo MOIyIuiockocTu. Crnupainb
Kostro.

30HHAas IJIACTUHKA.

Hudpakius Opaynrodepa Ha mienu.

[IpsimoyronbHas aMIUIMTYIHAs AUGPPAKIIMOHHAS PElleTKa.

OTtpaxatenbHas peieTka, 1udpakiuus 0enoro cBeTa Ha peleTKe, CIeKTPaIbHbIA aHAIN3.
Judpakius Ha TpeXMEPHBIX MEPUOIUYECKUX CTPYKTypax. CTPyKTYpHBIH PEHTI€HOBCKHI
aHaJIu3.

['eomeTpuueckas OonTHKa Kak NpeaeiabHbIi cilydyail BOTHOBOUM ONTUKHU

3aKOHBI OTPAXKEHUS U MPEJIOMIICHHUS], SIBJICHUE TIOJIHOI'O BHYTPEHHETO OTPAXKEHUSI.
PacnipocTpanenue jiyua B CBETOBOJE.

LentpupoBanHas ontuueckas cucrema. [Ipenomienue Ha cepuyecKoil MOBEPXHOCTH.
Ilonepedynoe u yriaoBoe yBeIUUEHNE, KapANHAIbHBIE TOUYKH U TUIOCKOCTH.

OnTuueckue cucremsl. Jlynma. Muxkpockon. Teneckor.

.PacnipocTpoHeHue cBeTa B M30TPONHBIX AUINEKTPUKAX, (a30Basi U TPYNIIOBasi CKOPOCTH.
Hucnepcus ceera. X0 1y4Yeil B IpU3MeE.

OnexTpoHHas Teopus aucnepcun. HopmanbsHas nucnepcus.

AHoMainbHas AUCIepcusl.

ITornomenue ceera. 3akoH byrepa.

Tennooe n3nydyenue. 3akon Kuproda. ®opmyna Penes-/xunca.

®opwmyna [Inanka, 3akoH Ctedana-bonbimana, 3akoHsl Buna.

OcHOBHbIE Tpe/ICTaBIECHUS! KBAHTOBOM T€OpHH HM3NydeHus cBeta. DoTorpexT.
CrioHTaHHBIE U BBIHYKJCHHBIE IIEPEX0/Ibl B KBAHTOBOM CHCTEME, IPUHIIMIINANIBHAS CXEMa
nasepa. XapakTepUCTUKH HEKOTOPBIX J1a3€POB.

Henuneitnsle spnenus B ontuke. I'eneparust rapmonuk. CaMmooKycupoBKa CBETa.

[Tpu sx3amMeHannOHHON PopMe pOBeIEHUS TPOMEKYTOUHOM aTTeCTallMi UCIOIb3YeTCs

nsATHOAIbHAS CUCTEMa OLIEHOK, onpeeneHHas «llonoxennem 06 sK3aMeHax U 3aueTaxy.

Ounenka "5" ("oTiMyHO") BBICTaBIIAETCS CTYJCHTY, OOHAPYKHUBILIEMY BCECTOPOHHEE
crcTeMaTU4YecKoe 3HaHue y4eOHO-IIPOrpaMMHOT0 MaTeprasia, yMEHHUEe CBOOOIHO BBITIOIHSTh
IIPaKTUYECKHE 3a/1aHUsl, OCBOMBILIEMY OCHOBHYIO JIUTEPATYPY U 3HAKOMOMY C JAOIOJHUTEIBHON
JUTEpaTypold, peKOMEeHJ0BaHHOW mporpammoil. "Ouenka "5" ("oTin4yHO") BRICTABIsAETCS
CTYACHTaM, YCBOMBIIHMM B3aUMOCBSI3b OCHOBHBIX OHSATUN JUCIUIUIMHBI B UX 3HAYEHUH IS
npuobperaemoii npodeccuu, NPOSBUBIIEMY TBOPUYECKHE CIIOCOOHOCTH B TIOHUMAaHUH,
U3JI0KEHUU U UCIIONIb30BaHUM y4eOHO-ITPOrPpaMMHOI0 MaTepuaia.

Ouenka "4" ("xopo1o") BEICTABISETCS CTYIEHTY, OOHAPYKUBIIEMY IOJTHOE 3HAHHE

y4eOHO-IIPOTPaMMHOT'0 MaTepHualla, YCIEIIHO BHIITOIHUBILEMY ITPETYCMOTPEHHbIE TPOrpaMMOit
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3a/1auy, YCBOMBIIIEMY OCHOBHYIO PEKOMEHI0BaHHYIO uTepaTtypy. Onenka "4" ("xoporo")
BBICTABIIIETCS CTYACHTY, [TOKa3aBIIEMy CUCTEMATUYECKUI XapaKTep 3HAHU 10 AUCIUILIINHE U
CIOCOOHOMY K UX CAMOCTOSATEILHOMY IOMOJHEHUIO U OOHOBJICHUIO B X0J1€ JalbHEHIIeH yueObl
1 1po(heCcCUOHATILHOM IS TEIbHOCTH.

Ouenka "3" ("ymI0oBIETBOPUTENHHO'") BBICTABIISICTCS CTYACHTY, OOHAPYKUBIIIEMY 3HAHUE
OCHOBHOT0 Y4€OHO-ITPOrpaMMHOT0 MaTepuasia B 00beMe, He0OX0IUMOM TSl abHeIen yueObl
U TIpeacTodleil paboThl 1o Mpodeccuu, CIIPaBIISIONIEMYCs C BBIMOJIHEHUEM 3a/laHuH,
peAYCMOTPEeHHBIX TIporpammoit. Onenka "3" ("'yaoBIeTBOPUTENBHO") BBICTABIISICTCS
CTyAEHTaM, 00JIaIal0IUM HEOOXOAUMBIMU 3HAHUSMHU, HO JOMYCTUBIIUM HETOYHOCTH B OTBETE
Ha 3K3aMEHE U MPH BIMOJIHEHUH SK3aMEHAIIMOHHBIX 33a/JaHUH.

Ouenka "2" ("HEyIOBIECTBOPUTEIHHO'") BBICTABIISICTCS CTYACHTY, OOHAPYKHUBIIEMY
CYIIECTBEHHbIE MPOOEbl B 3HAHUSAX OCHOBHOT'O Y4€OHO-IIPOrpaMMHOr0 MaTepHala,
JOMYCTUBIIEMY MPUHIIMITUATIEHBIE OIIUOKY B BBHIIOJHEHUH MPEAYCMOTPEHHBIX MPOrpaMMOin
3amannii. Kak npaBuiio, orenka "2" ("HEyqOBJIETBOPUTEIBHO") CTABUTCS CTYJIEHTaM, KOTOpPbIE
HE MOTYT MPOAOJKAaTh 00ydyeHUE WU IPUCTYIUTH K MPO(ecCHOHANBHOMN 1eATeIbHOCTH 110
OKOHYAHUU By3a 0€3 JOMOIHUTEIbHBIX 3aHATHI MO0 COOTBETCTBYIOLIECH NUCIUIUIHHE.
OneHouyHbIe CPECTBA 7Sl HMHBAIUIOB U JIUI] C OTPAaHUYCHHBIMU BO3MOXKHOCTSIMH 3/10POBbS
BBIOMPAIOTCS C YU€TOM UX MHAMBHUAYAIBHBIX ICUXO(U3UUECKUX OCOOCHHOCTEH.

— IpY HEOOXOUMOCTH MHBAJIHMIAM U JIULIAaM C OTPAaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbsI
MIPEIOCTABIIAETCS AOMOJIHUTEIbHOE BpeMsl [IJIsl MOATOTOBKU OTBETA Ha SK3aMEHE;

— MpY IPOBECHUH MPOIIETyphl OLICHUBAHUS PE3yJIbTaTOB 00YUEHHsI HHBAUIOB U JIMII C
OTrpaHUYEHHBIMUA BO3MOXKHOCTSIMU 37I0POBbSI MPEAYCMATPUBAETCS UCTIOJIb30BAHUE TEXHUIECKUX
CPEICTB, HEOOXOAUMBIX UM B CBS3H C UX MHJIUBUIYaTIbHBIMA OCOOCHHOCTSIMU;

— IpU HEOOXOUMOCTH I 00YUAIOLIUXCS ¢ OTPAHMYEHHBIMH BO3MOXHOCTSIMU 3/IOPOBBS U
WHBAJINI0B MPOLEAYypa OLICHUBAHUSI PE3YJIbTATOB O0YUYEHHUS MO TUCIUIUIMHE MOXKET
MIPOBOAMTHCS B HECKOJIBKO TAIOB.

[Ipouenypa orileHUBaHUS Pe3yIbTaTOB O0YUEHUSI MHBATUAOB U JIUII C OTPAHUYEHHBIMU
BO3MOXXHOCTSIMU 3JJOPOBBSI IO JUCIHUILIUHE (MOIYJIIO) MPEAyCMAaTPUBALCT MPEJOCTaABICHHE
nHpopmanuu B Gopmax, aJanTUPOBAHHBIX K OTPAaHUYEHUSM UX 30POBbSI U BOCIIPUSITUS
UH(pOpMaIUHU:

JInst a1 ¢ HapylmeHUsIMUA 3pEHUS:

— B MIeYaTHOH (hopMe yBETUUECHHBIM MIPUPTOM,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JInst un ¢ HapyIIeHUsIMU CITyXa:

— B I1e4aTHoOM (opme,

— B popMe PIEKTPOHHOTO TOKYMEHTA.

JInst un ¢ HapylmeHUsIMA ONTOPHO-ABUTATEIBHOTO anmnapara:

— B I1e4aTHoOM (opme,

— B popMe PIEKTPOHHOTO TIOKYMEHTA.

JlaHHBI TIepedeHb MOXKET ObITh KOHKPETU3UPOBAH B 3aBUCIMOCTH OT KOHTHHT€HTA
00yJaronmxcs.

5. IlepeyeHb OCHOBHOH M JONOJHHUTEJbHON y4eOHOH JHMTEepaTypbl, HEOOXOAUMON 1JIA
OCBOCHUS THCHMILIUHBI (MO1YJIs1)

5.1 OcHoBHas1 1MTEpaTypa:

1. Onruka: na6oparopusiii npaktukym. Y. 1/ 1o6po, Jlroamuna denoposua, H. M. boratos, O. E.
Mutuna; JI. ®@. JIo6po, H. M. boraros, O. E. Mutuna; M-Bo o0pa3zoBanus u Hayku Poc.
®enepanun, Kybanckuii roc. yH-T. - KpacHonap: [KyOanckuii rocyjapcTBeHHbII yHUBEpCUTET],
2012. - 94 c.: un. - bubnwuorp.: c. 93
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2. Hponos, U. E. BomnoBas ontuka. OCHOBHBIE 3aKOHBI: yaeOHOE TTocoOue sl (Pr3nIecKux
cnernuanbHocTeit By3oB / Uponos, U. E. . — 7-e uzx . — M. : BUHOM. JlaGopatopus 3HaHUH,
2010

3. JlanacOepr, I'.C. OnTuka [DneKTpoHHBIN pecypc] : yuael. mocodue — DIIeKTPOH. AaH. —
Mocksa : ®usmatiaut, 2010. — 848 c. — Pexum ngocryna: https://e.lanbook.com/book/2238

4. Tpodumona T.U. Kypc ¢usuku: yuaed. nocodbue [ms By3os] / T.1. Tpobumosa. — M.:
Axagemus, 2010.

5. Hponos, U. E. 3agauu no obmieit ¢pusuke : yueoHoe nmocodwue / / Y. E. Upomos ; U. E. Uponos. -
N3n. 8-e, crep. - CIIO6. [u ap.] : Jlans , 2004. - 416 c.

1.2 JlomosiHUTeIbHASI JIUTEPATYpA:

1.CaBenweB U.B. Kypc obmie#t ¢puszuku. B 5-tu kaurax. Ku. 4. Ontuka. M.:Actpens.: 2002.- 256
c.

2. Tpodumona T.M. COopHHK 3a7a4 MO Kypcy GU3UKU C PEIICHUSIMH: yueO. mocoOue i By30B /
T.1. Tpodumosna, 3.I". [laBnoBa. — M.: Beiciias mkomna, 2004.

3.Jlanacbep I'. C. Onrtuka : y4eOHOe mocoOue isi CTYACHTOB (DU3MUECKHX CIEll. BY30B /
Jlaunc6epr, I'puropuit CamywmnoBuu ; [. C. JlamacbGepr. - M3g. 6-e, crep. - M.
OU3MATIIAT , 2006. - 848 c.

4.CasennreB U.B. Kypc obmeli ¢usuku. B 5-tu kaurax. Ku.4. Ontuka.M.:Anpens. : 2002.

5.PemuszoB A.H. Menununckas u 6uonorndeckas pu3uka : yaeOHUK 10 (U3HKE ISl CTYJCHTOB
Me. By3oB / / Pemusos, Anekcannp HukonaeBuu., A. I'. Makcuna, A. . [Toranenxo ; A. H.
Pemu3os, A. I'. Makcuna, A. fl. ITotanenko. - M3x. 4-e, nepepad. u gom. - M. : JIpoda , 2003.
-559c.

6.Kanureesckuii, H. 1. BonHoBas onTuka : y4yeOHOe MmocoOHe i CTYIEHTOB BY30B / /
KanureeBckuii, Hukonaiit Usanosuu. ; H. . Kanureesckuii. - U3na. 5-e, crep. - CII6. [u ap.] :
Jlanb , 2008. - 466 c.

7.Uponos, U. E. Bonnossle npoueccsl. OCHOBHBIE 3aKOHBI : [ydeOHOe mocoOue juist By30B] / /
Wponos, Urops Eprensesuu. ; U. E. Uponos. - U3x. 2-e, nomn. - M. : JlabopaTopust bazoBbsix
3uannii : WHUMEJIMACTAWIT , 2002. - 263 c. : : uu.

6. Ilepeuenb pecypcoB MHGOPMAIMOHHO-TEJEKOMMYHMKAIMOHHON ceTH «UHTEepHeT»,
He00XO0AUMBIX JJI1 OCBOCHH S JUCIHUIJIMHBI (MOIYJI51)

1. Onexrponnsie pecypcbl PI'BOY BO «KybaHckuii rocyaapcTBEHHBIH YHUBEPCUTET»:
http://www.Kkubsu.ru/node/1145

2. UndpopmannonHas cucrema «EquHoe 0KHO JocTyna K 00pa3oBaTeIbHBIM pecypcamy»:
http://window.edu.ru/window

3. ®enepanbHblii 00pa30BaTENbHBIA TOPTAT:
http://www.edu.ru/db/portal/sites/res_page.htm

4. bonplias Hay4yHas OuOIMOTEKA:

http://www.sci-lib.com/

7. MeToauveckne yKa3aHus s 00yYAIOUIUXCS 110 OCBOCHUIO TN CHUIIIMHBI (MOIYJIS)

Ha camocrosTensHylo paboTy CTyAeHTOB, corynacHo TpeboBanusm @OI'OC BO 1o
Hanpasnennto 03.03.02 ®dusuka (mpodwmis: DyHnamentanpHas (GU3UKa), OTBOAUTCS OKoio 48 %
BPEMEHU OT OOIIeH TPYIOEMKOCTH AUCHUIUIMHBL CONpPOBOXKAEHHE CAMOCTOSATENBHOM paboThI
CTYZIEHTOB MOXET OBITh OPraHU30BAHO B CIEAYIONIMX (popMax:

— COCTaBJICHHEM MH/IMBUYAJIbHBIX TJIAHOB CAaMOCTOSATEILHOW pabOoThl KayKI0r0 U3 CTYIEHTOB
C yKa3aHHEM TeMbl U BUJIOB 3aHATHH, (JOPM M CPOKOB MPEICTABICHUS PE3yIbTaTOB;

— TpOBEIEHHEM KOHCYJIbTAllMi (MHAMBUIYAJbHBIX WM TPYIIOBBIX), B TOM 4HCIE C
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MPUMEHEHHEM JINCTAHIIMOHHOH cpeibl 00yUeHHUSI.

Kpurepuii oneHku 3(pPEeKTUBHOCTH CaMOCTOATEIBLHON pabOTHl CTYICHTOB (OPMHPYETCS B
XOJIe TPOMEKYTOYHOTO KOHTPOJIS MPOIecca BBIMOJHEHHS 3aJlaHuil U OCYIIECTBISIETCS HA OCHOBE
pa3IMYHBIX CIOCOOOB B3aMMOICHCTBUSI.

B coOTBETCTBHM C 3TUM TIpU MPOBEJACHUU ONEPATHBHOTO KOHTPOJISI MOTYT UCIIOJIB30BaThHCS
KOHTPOJIbHBIC BOIPOCHl KaK K BBINOJHSAEMBIM paboTaM JIaOOpPaTOPHOTO NPAKTHKYMa, TaK H K
COOTBETCTBYIOIIMM Pa3JieiaM JUCIUIUINHBI «ONTHKAY.

KOHTpOJIb MOXET OCYIIECTBIIATHCS TaKKE IOCPEICTBOM TECTHPOBAHUS CTYACHTOB II0
OKOHYAHUH M3Y4YCHUS TeM YIeOHOU JTUCITUTUINHBL.

[To wuToraM BBIMOJIHEHUS KaXKJOW J1a0OpPaTOpHOU PabOThI CTYACHT COCTABISIET IMOJPOOHBIN
OTYET, ONMHMPAsCh HA KOTOPBIA OJDKEH B Oecele ¢ mperojaaBaTesieM MPOJAEMOHCTPUPOBATh 3HAHUE
TEOPETHYECKOTO U 3KCIIEPHUMEHTAILHOTO MaTepualia, OTHocsmierocss Kk padore. I[IpoBepka 3HaHMI
CTyIIEHTa OCHOBaHAa Ha KOHTPOJIBHBIX H  JIONIOJHHUTENBHBIX  BOINPOCAX, KaCAIOIIUXCS
COOTBETCTBYIOIIMX Pa3zeliOB OCHOBHOM TUCIMILIMHBI «onTHKa». [locie 3aBepieHus 1abopaTopHOn
paboThI CTYJCHT PEAOCTABIISET OTKOPPEKTUPOBAHHBIN B XOJI€ 3AIUTHI OTYET O HEH.

JononHutenbHas Gpopma KOHTPOJIs A3(D(HEKTUBHOCTH YCBOCHHUSI MaTepualia U IpUOOpEeTeHUs
MPAKTUYECKUX HABBIKOB 3aKIIOYACTCS B OTKPHITOW WHTEPAKTHBHOW 3aIiuTe pabOThl Ha YCTHOM
BBICTYIUICHUU T[E€pell ayaIuTOpHeld COKYPCHHMKOB. B 3TOM cilyyae 3amuTa TpPOXOJUT B PEKHME
KpaTKOro J0KJIaa.

ComnpoBoXK/IeHHE CaMOCTOSITEILHOW Pa0OThl CTYIEHTOB TaKXKE OPraHW30BAaHO B CIEIYIOIIUX
dhopmax:

— YCBOGHHE, JIOTIOJIHCHUE ¥ BHUKAHHE B pa30MpaeMble pa3/ieibl JUCIHUILUIMHBI IPH TOMOIIN
3HAHUH MOJIy4aeMbIX TI0 CPEACTBAM HM3YYCHHUS PEKOMEHIYEMOH JIMTepaTypbl U OCYIIECTBIIIEMOE
MyTeM HamucaHus pedepaTuBHbIX padoT;

— KOHCYJbTAllUW, OPraHW30BaHHBIC JUISI Pa3bsCHCHHUS MPOOJEMHBIX MOMEHTOB TIpHU
CaMOCTOSITEIbHOM HM3YYCHUU TEX WM HMHBIX AacClEKTOB pa3JielIOB yCBauBacMoOW WH(pOpMAIUU B
JTUCHUTUTHHE.

K cpenctBam obecnieuenus JUCHUILTUHBI «ONTUKA» TaKKe OTHOCUTCS

— KOHTPOJIbHBIE BOIIPOCHI MO pa3jenaM yueOHOM TUCITUTLINHEI;

— Habop TeM /sl JOMOIHUTEIHHOTO UCCIIEIOBAHMS 110 pa3jieraM y4eOHOM TUCIUILINHBI.

8. IlepeyeHp MHQPOPMALMOHHBIX TEXHOJIOTMH, MCHOJB3YeMbIX NPH OCYIIECTBJICHHHU
o0pa3oBaTeIbHOI0 nmpouecca mno aucuuiuinHe (moaysaw) Ilepeyens HeoOXxoauMOro
NPOrpaMMHOI0 o0ecre4eHust

1. Onepaunonnas cucrema MS Windows.

2. UnterpupoBanHoe opucHoe npuioxenne MS Office.
4. Ob6ecnieuenue nHHOPMAIIMOHHON 6€3011aCHOCTU—AHTUBHPYC.

5. Cucrema nporpaMMHpOBaHUs Ha SI3bIKE BBICOKOTO YpoBHS VBA.

9. MarepuajbHo-TexHH4Yeckass  0a3a, HeoOXoguMass Ui  OCYIIECTBJICHHA
00pa3oBaTeILHOI0 Npouecca Mo AMCUUILINHE (MOTYJII0)

Peanmuzanus Ilpoduns mnpeamnonaraer Haauyue HEOOXOAMMOTO Ui peaM3aluu JTaHHON
y4eOHOW IPOTrpaMMBI:

Jlns mpoBeneHus 3aHATHH 1o aucuuiuinHe «ONTHKa» UMeeTcs Heo0XoaAuMas MaTepUuallbHO-
TeXHUYecKas 0a3a, COOTBETCTBYIOIIAsl ACHCTBYIOIIMM CAHUTAPHBIM U MPOTUBOINOXKAPHBIM IPaBUIIaM
U HOpMaMm:

— CHeLMaTU3UPOBAaHHAs JEKIIMOHHAs ayIuTOpHs pu3nuko-TexHuueckoro Gakymnprera (2001 C),
OCHAallEHHAs] MYJIbTUMEIUNHBIM TMPOEKTOPOM, OSKPAaHOM, MHTEPAKTUBHOM JIOCKOH, a Takke
npubopamMu U 000pyI0BaHHEM JJISl IOCTAHOBKU YUEOHBIX JIEMOHCTPAIIMOHHBIX SKCIIEPUMEHTOB.
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- CIICMAIM3UPOBAHHAS ayJUTOPHUS IS TIPOBECHUS JabopaTopHbIX padboT mo «Ontuke» (312

C) dusuko-TexHudeckoro (haKyabTeTa, OCHAIEHHAss KOMIUIEKCOM JIA0OpaTOPHBIX padoT.

— JIEKIIMOHHBIE ayTUTOPUU TpeOyeMoil BMECTUMOCTHU

— JIEMOHCTpAallMOHHBIE SKCIIEPUMEHTHI 110 ONTHUKE

— IUIaKaThl 1O OITHUKE.

— y4eOHbIe KHHO(DUIBMBI TIO ONITHKE.

— IporpamMMbl MOJIEIHPOBAHUS MPOIECCOB MO ONTHKE

— J1abopaTopuu AJsl IPOBEACHHS TaOOPaTOPHBIX padboT

— omnucaHus JIabopaTOPHBIX pabOT MO ONTHKE.

— IporpamMMmbl NMPOTrPaMMHPOBAHHOTO KOHTPOJIS 3HAHHMM CTYIEHTOB (B TOM 4YHCIIE IMPOrpaMMHOE
obecrieueHre JUCTAHITMOHHOTO OOYYCHHS ).

— surteparypa B OMOIMOTEKe YHUBEPCUTETA, JOCTYN K BHEUTHUM HMH(GOPMAIMOHHBIM UCTOYHUKAM
JUISL CAMOCTOSITEIbHON pabOTHI CTYIEHTOB.
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Peniensus
Ha pabouyto mporpaMMy TUCIUTUTHHBI
«OnTuxa
JUTSI TIOJITOTOBKHU OaKajaaBpOB 1O HAINPaBICHUIO
03.03.02 ®U3UKA
[Iporpamma GakanaBpuara

JlaHHas JMCHMIIMHA CTaBUT CBOEH LENbI0 M3y4YEeHHE 3aKOHOMEPHOCTEH W3JIydeHHS,
MIOTJIOLICHUS U PaclpoCTPaHeHHs CBeTa, (POPMHUPOBAHKE MPECTABICHUI O TBOWCTBEHHON MPUPOAE
CBETa, MPOSBIISIONICHCS Yepe3 CBOIMCTBA AJICKTPOMArHUTHBIX BOJH M KBAaHTOB 3JEKTPOMAarHUTHOTO
1moJist — (POTOHOB.

OcHOBHBIE 33/1a41 TUCIUIUIAHBL
— cdopMupoBaTh y CTYISHTOB IpEICTaBICHHE O (HU3MUYECKON ONTHKE KaKk MaTeMaTH4ecKOM

00001eHny HaOMIOICHNH, TIPAKTUYECKOTO OMBITa U SKCHEPHUMEHTOB, B KOTOPBIX IPOSBISIOTCS
3aKOHOMEPHOCTH H3ITy4CHUS;

— TIOTJIOUICHUS U PACIPOCTPAHEHUS CBETA;

— W3YYHTh NPUHLIUIBI paOOThI ONTHYECKUX YCTPOKCTB;

— OCBOWTH TEXHHKY IPOBEJCHUS ONTHYECKUX U3MEPEHHUN M UCCIIeIOBAHMH.

JlucimrianHa ~— BXOOUT B OPO(QECCHOHATIBHBIM  IUKJI  JUCHUIUIMH  0a30BOM
(oOmenpodeccoHanbHOI) YacTH HamNpaBlIeHHs, OakaltaBpcKoil mporpaMmsbl. Jlns ee ycmemHoro
OCBOGHHSI HEOOXOJMMBI 3HaHHA «MaTeMaTHYECKOTO aHaIu3a», «AHAIUTHUYECKOH TE€OMETPHI»,
«MexaHuKn», «DIEKTPUYECTBAa U MarHETU3May.

B pe3ynbraTe u3y4eHus JUCHUILTIHBI CTYACHTHI JOJDKHBI:

— 3HaThb 3aKOHbl H3JIy4CHHUs, NOTJIOUICHUS, PACIPOCTPAHEHHs CBETAa W OINMCHIBAIOIINE UX
MaTeMaTU4eCKUe COOTHOLICHUS, €AWHHUIBI H3MEPEHHS ONTHYECKUX BEIMYMH, OINTHYCCKHE
MIOCTOSTHHBIE M XapaKTEPUCTHKH PA3IMYHBIX CPeJl, TPUHIUIBI paOOTHI ONITHYECKUX YCTPOMCTB;

— yMeTh NPUMEHATh O3TH 3aKOHBI, BBIIOJHATH pAcyYEThl ONTHYECKHX SBICHHH, H3MEPATh
ONTUYECKHE BEINUHHBI;

— NpUOOPECTH MPAKTHUYECKUE HABBIKU pabOThl C ONTHUECKUMH YCTPOHCTBAMHU, 00OpaOOTKHU JaHHBIX
ONTUYECKUX U3MEPEHUM, BHITOJHEHHS PACUETOB, PEILICHHS 3a1a4.

— 005a/1aTh CIIOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npoeCCUOHATLHON ~ AEATENbHOCTH, NPUMEHSATh METOJbl MaTeMaTHYecKOro aHajiu3a M
MOJICIIUPOBaHHSI, TEOPETHIECKOTO U dKCIIepUMeHTanbHOTrO rccnenoBanus (OK-10);

— 005a/1aTh CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTH MPOOJIeM, BOZHUKAIOLINX B
Xojie Mpo(hecCHOHAIBHOW JesITeIbHOCTH, NPUBIEYb s MX pElIeHHs COOTBETCTBYIOILUI
¢dusuko-marematuyeckuii anmapar (I1K-2);

Conepxanue mporpammbl mojHocTei0 cooTBercTByeT PI'OC BO mo HampaBlieHHIO HOATOTOBKU
03.03.02 ®U3UKA, xBanupukanus: akajaeMUuecKuil OakaiaBp U TpeOOBaHMAM K IMporpamMmam

OakanaBpuaTa.

Penensent(sl): B.A. Huxutun, kaHn. ¢us.-MaT. Hayk, npodeccop Kadeapsl
OMNTORJIEKTPOHUKH (hU3HKO-TexHUUecKkoro ¢akynprera ®I'BOY BO
«KyoI'Y»
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Peniensus
Ha pabouyto mporpaMMy TUCIUTUTHHBI
«OnTuxa
JUTSI TIOJITOTOBKHU OaKajaaBpOB 1O HAINPaBICHUIO
03.03.02 ®U3UKA
[Iporpamma GakanaBpuara

JlaHHas JMCHMIIMHA CTaBUT CBOEH LENbI0 M3y4YEeHHE 3aKOHOMEPHOCTEH W3JIydeHHS,
MIOTJIOLICHUS U PaclpoCTPaHeHHs CBeTa, (POPMHUPOBAHKE MPECTABICHUI O TBOWCTBEHHON MPUPOAE
CBETa, MPOSBIISIONICHCS Yepe3 CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH M KBAaHTOB 3JEKTPOMArHUTHOTO
1moJist — (POTOHOB.

OcHOBHBIE 33/1a41 TUCIUIUIAHBL
— cdopMupoBaTh y CTYISHTOB IpEICTaBICHHE O (HU3MUYECKON ONTHKE KaKk MaTeMaTH4ecKOM

00001eHny HaOMIOICHNH, TIPAKTUYECKOTO OMBITa U SKCHEPHUMEHTOB, B KOTOPBIX IPOSBISIOTCS
3aKOHOMEPHOCTH H3ITy4CHUS;

— TIOTJIOUICHUS U PACIIPOCTPAHEHUS CBETA;

— W3YYHTh NPUHLIUIBI paOOThI ONTHYECKUX YCTPOKCTB;

— OCBOWTH TEXHHKY IPOBEJCHUS ONTHYECKUX U3MEPEHHUN M UCCIIeIOBAHMH.

JlucimrianHa ~— BXOOUT B OPO(QECCHOHATIBHBIM  IUKJI  JUCHUIUIMH  0a30BOM
(oOmenpodeccroHanbHOI) YacTH HamNpaBlieHHs, OakaltaBpcKoil mporpaMmsbl. Jns ee ycmemrHoro
OCBOGHHSI HEOOXOJMMBI 3HaHHA «MaTeMaTHYECKOTO aHaIu3a», «AHAIUTHUYECKOH TE€OMETPHI»,
«MexaHuKn», «DIEKTPUYECTBAa U MarHETU3May.

B pe3ynbraTe u3y4eHus JUCHUILTIHBI CTYACHTHI JOJDKHBI:

— 3HaThb 3aKOHbl W3JIy4CHHUs, NOTJIOUICHUS, PACIPOCTPAHEHHs] CBETa W ONMCHIBAIOIIME UX
MaTeMaTU4eCKUe COOTHOLICHUS, €AWHHUIBI H3MEPEHHS ONTHYECKUX BEIMYMH, OINTHYCCKHE
MIOCTOSTHHBIE M XapaKTEPUCTHKH PA3IMYHBIX CPeJl, TPUHIUIBI paOOTHI ONITHYECKUX YCTPOMCTB;

— yMeTh NPUMEHATh O3TH 3aKOHBI, BBIIOJHATH pAcyYEThl ONTHYECKHX SBICHHH, H3MEPATh
ONTUYECKUE BETMYHHBI;

— NpUOOPECTH MPAKTHUYECKUE HABBIKU pabOThl C ONTHUECKUMH YCTPOHCTBAMHU, 00OpaOOTKHU JaHHBIX
ONTUYECKUX U3MEPEHUM, BHITOJHEHHS PACUETOB, PEILICHHS 3a1a4.

— 005a/1aTh CIIOCOOHOCTBIO UCIOJIb30BAaTh OCHOBHBIE 3aKOHBI €CTECTBEHHOHAYYHBIX TUCIMILIMH B
npodeCCUOHATIbHON ~ AEATENbHOCTH, NPHUMEHSATh METOJbl MaTeMaTHYeCKOro aHajlu3za |
MOJICIIUPOBaHHSI, TEOPETHIECKOTO U dKCIIepUMeHTanbHOTrO rccnenoBanus (OK-10);

— 005a/1aTh CIIOCOOHOCTBIO BBISIBUTH €CTECTBEHHOHAYUHYIO CYIIHOCTH MPOOJIeM, BOZHUKAIOLINX B
Xojie Mpo(hecCHOHAIBHOW JesATeIbHOCTH, HPUBIEYb s MX pELIeHUS COOTBETCTBYIOIIUM
¢dusuko-marematuyeckuii anmapar (I1K-2);

Coneprxanue nporpamMmMsl osiHocTeio cooTBeTcTBYeT PI'OC BO no HampaBieHHIO MOTOTOBKH
03.03.02 ®U3UKA, kBanmudukaiys (CTETeHb): akaJIeMHUeCKuil 0akanaBp U TPeOOBaHUAM K

nporpamMMam OakajgaBpuara.

Penienzent(bl): JI.P. I'puropsia
I'enepanbHBIN AUPEKTOP

OOO HII® "Me3on"

KaHIuJaT (PU3UKO-MaTeMaTHYECKIX HayK
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