MNHOBPHAYKN POCCUA
®EAEPAINBHOE NOCYAAPCTBEHHOE BIO[PKETHOE OBPA3OBATEIBbHOE YYPEXKOEHVE
BbICLLEO NPO®ECCUOHAITbHOIO OBPA30OBAHUA

«BOPOHEXCKWN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(PreoOy BIO «Bry»)

p YTBEPXXOAIO
7/ 3aBeaytowmm kacegpon
% ONTUKW U CNEKTPOCKONWUn

(OBYuHHMKOB O.B.)
“ nodnuck, pacwugposka nodnucu

31.08.2020r.

PABEOYASA NPOMPAMMA YYEEHOW AUCLUUMNNUHbBI
51.0.12.04 BonHbl 1 onTUKa
Kod u HaumeHosaHue ducyuniuHbl 8 COOM8EMCMaUU C y4ebHbIM niaHoOM

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NoAroToBKU/cneunanbHOCTU:

14.03.02 50epHbie husuka U mexHos102uu

2. NMpodmnb nogrotoBku/cneunanusauma: _ pusuka amomMHbIx s10ep U Yacmuy,

3. KBanudumkauma BbINyCKHUKA: Bbicwee obpa3zoeaHue
(6akanaep)
4. dopma oby4eHuSA: ouYHas

5. Kachegpa, oTBevarwan 3a peanmsauuio AMCUUNIIUHDbI:

Kadreapa ONTUKU U CNEKTPOCKONUM

6. CocTaBMTENM NporpamMmbi:

JleoHosa JluaHa KOpbesHa, kaHOuOam gbu3uKko-mamemamu4eckux HayK, OoueHm
(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUE)
[pesuesa UNpuHa ['eHHadbesHa, kaHOuOam ¢bu3uKo-Mamemamu4ecKux HaykK

7. PekomeHpgoBaHa: HMC gusuyeckozo ¢p-ma BI'Y npomokos1 Ne 6 om 26.06.2020
(HaumeHogaHue pekomeHdyrwel cmpykmypsbi, 0ama, HOMep nPomokxosna,

ommMmemku o podrieHUU 8HOCSIMCS 8PYYHYIO)

8. YuebHbin roa:  2021/2022 CewmecTp(bl): 4




9.llenn 1 3apayum yye6HON ANCLUNIIUHBI

Llensamu oceoeHusi y4ebHol dAucuunnuHbl "BosnHbl u onmuka" sienswomcs: ¢opmuposaHue
rnpogheccuoHanbHOU KoMrnemeHyuu cmy90eHmos8 pu3udeckozo hakyrnbmema, obydaroujuxcs
rno HanpasneHur " 5S0epHble ¢busuka U mexHonoauu”, 8 obsacmu @u3u4ecKux OCHOB8
B0JIHOBbLIX U OMMUYECKUX 81eHUU.

3adayu y4ebHoU ducyunuHbl:

- paccmompemb eOuHbIU Mo0xod K U3yHeHUK 80J1HOBbIX MPOyEecco8 pasfnuyHou ¢husudeckol
rpupoosbl,

- cgopmuposamb y cmydeHmoe rnpedcmaesnieHue 06 OCHOBHbIX 3aKOHOMEPHOCMSIX
8036y 0eHUSsI U pacnpocmpaHeHUsl 80/1H, 0 Haubosiee 8aXHbIX OMNMUYECKUX S8ITeHUSIX;

- Oamb HasbIKU Mpocmelwux nPakmu4yecKux pac4ermos 80/1HO8bIX MPOUECCO8.
10. MecTo yye6HOM AncuunuHbl B cTpykType OOIT:

OucunnnunHa 6a3oBon yactn unkna 61.0.12 (dunsuka).

11. NnaHupyembie pesynbTaTbl 00y4YeHUs No AucumnnHe/Mmoaynto (3HaHUA, yMeHus,
HaBblKM), COOTHECEHHble C  nNNnaHMpyeMbiMW  pe3ynbTaTaMM  OCBOEHUA
obpasoBaTenbHOW NporpaMmmMbl (KOMMAETEHUUMAMU) U UHAUKATOPAMU UX AOCTUXKEHUS:

Kog HasBaHwne Kog(bl) NHankaTop(bl) MnaHnMpyemble pesynbTaTbl 00y4eHus
KOMMeTeHLMM
3HaTb: OCHOBHbIE 3aKOHbl €CTECTBEHHOHAYYHbIX
3HaeT OCHOBHble ONCUMMIVH
3aKOHBbI
€CTEeCTBEHHOHAY4YHbl | 3HaTb: m3nyeckne ocHoBbl, yHOAMEHTarbHbIE
X OUCUMMITUH B MOHATUS U 3aKOHbI OMTUKM
npodeccnoHarnbLHoONn
[eATenbHOCTH, 3HaTb: OCHOBbI MOCTAHOBKW 3KCMEPUMEHTOB,
OrlK-1.1 MeToAbI NO3BOMAIOLUNX U3y4aTb ONTUYECKNE SABIEHUSA
MaTemMaTu4eckoro
CnocobeH aHanusa un 3HaTb: MeToAdbl 06paboTKN IKCMEPUMEHTaNbHBIX
ncnonb3oBaTb MOLENNPOBaHUS, pes3ynbLTaTos, OLLEHKM norpeLuHocTen
6a3oBble 3HaHUS TEOPETUYECKOro N | NPOBEAEHHbIX U3MEPEHUI
€CTEeCTBEHHOHAY4YH 3KCnepuMeHTansHor
bIX AUCLWMNINH B 0 uccrnegoBaHus
npodeccuoHanbHo
OMK- N 0eAaATenbHOCTH,
) NPUMEHATb
MeToabl YMeTb:  UCMoOnb30BaTb  OCHOBHbIE  3AKOHbI
MaTeMaTU4eCKoro €CTeCTBEHHOHaYy4HbIX ONCUMMAWH B
aHanusau Wcnonbayet npodeccuoHansHoONn AeATENbHOCTU, MPUMEHSTb
MOLENMPOBaHWs, OCHOBHbIE 3aKOHbI | MeTodbl MaTeMaTU4eCcKoro aHanusa "
TEOPEeTUYECKOro U €CTEeCTBEHHOHAY4YHbI | MOENMpPOoBaHUS, TeopeTn4ecKoro "
aKcnepuMeHTansHo X OUCLUMMIUH B 3KCNEPUMEHTanNbHOro NccneaoBaHus
ro uccnegoBaHus npodeccuoHarnbLHoNn
OesTenbHoCTw, YMeTb: NpUMEHATb MaTteMaTUyeckne MeToabl
OlK-1.2 | npuMeHsieT MeToAbl | MpPW pelleHnmn 3agad No ONTUKe
MaTeMaTU4ecKoro
aHanusa u YMeTb: ucnomnb3oBatb y4yebHoe obopyaoBaHue
MOOEennpoBaHus, ONS  MUCCNefoBaHMSA  Pas3fUYHbIX  ONTUYECKMX
TEOpEeTUYECKoro 1 | MpoLeccoB
3KCNepuMeHTanbHor
0 uccnegoBaHus YMeThb: aHanuaupoBaTb pe3ynbTaThbl
HabNIOEHUN N 3KCMEPUMEHTOB C NPUMEHEHNEM
OCHOBHbIX 32aKOHOB M NPUHLMMNOB ONTUKM
OlK-1.3 | Bnageet HaBblkamn | BnageTb: HaBblKaMy UCMNOSb30BAHUSA OCHOBHbIE
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NCMNONb30BaHWs 3aKOHbI €CTECTBEHHOHAYYHbIX  OUCLMMNINH,
OCHOBHbIX 3aKOHOB | MPUMEHSISE METOAbl MaTeMaTMYeCcKkoro aHanmsa u
€CTeCTBEHHOHAaY4YHbl | MOAENMPOBaHNUS, TeopeTn4eCcKoro "
X OUCLMNIUH B 3KCNEePUMEHTanNbHOro NCCNeAOBaHUS.
npodgeccnoHanbHON
OesTenbHocTy, Bnapgetsb: HaBblkamu NPUMEHeHS
NpYMEHeHNs MaTeMaTU4yeckux MeTOAOB MpW peLleHun 3agad
MEeTOAO0B no BOSHOBbLIM NMpoLieccam u OnTuke
MaTeMaTU4ecKoro
aHanusa u
MOLENNPOBaHUS,
TEOpPEeTUYECKOro U
3KCNepUMeHTanbHor
0 uccrnegoBaHus

12. O6bemM AUCUUNIIMHBI B 3a4eTHbIX eauHuULax/yuac. (s coomsememsuu ¢ yyebHbIM riaHoM)

— 5/180.

Popma NPOMEXYTOUHOWN aTTeCTaLMnU(3avem/sxk3ameH) IK3aMEH

13. TpyaoemkocTb No BuAam y4eb6Hon paboTbl

TpyooemKkocTb
B 60/ Da6 Mo cemecTpam
ng y4ebHom paboTbl Bcero 4 cemecTp
AyOMTOPHbIE 3aHATUS 84 84
nekumm 34 34
B TOM 4ymncne: npakTu4eckme 16 16
nabopaTtopHble 34 34
CamocTosaTenbHas pabota 60 60
B TOM 4mcrie: kypcoBasi paboTta (MpoekT) 0 0
dopma NpomMeXyTOYHOM aTTecTaumm 36 36
(3k3ameH - 4ac.)
UToro: 180 180
13.1. CogepxaHue gUCUUNIINHDbI
n/n Peanusauus
pasgena
HaumeHoBaHwue pasgena OUCUUNIUHBI C
CogepxaHue pasgena AMCunnimHbl
OVNCUNNSINHBI NOMOLLbIO
OHNanH-Kypca,
OYMK *
1. JleKUMOHHbIe 3aHATUA
1 OmnaifH-Kypc
Pacnpocmpa+eHue 8011+ 8 yripyaol cpede. YpagHeHue "Boms
Vrpyaue 8onHbi rnockol u cghepuyeckoli 80sHbI. BoriHogoe ypasHeHue. onTuka"
Cropocmb yripyaux 60J1H 8 pasfiudHbix cpedax. Hepaus https://edu.vsu
ynpyaux 80s1H. Cmosidue 80/1HbI. 38yK08bIE 8OSIHbI. ru/courselvie
Sppexkm [onnepa e akycmuke. id—
w.php?id=470
2 BreKmpoMazHUMHbIE 807THbI 7
OcHosHble ceolicmea ceemosbix rnonel. YpasHeHuUst
Makceenna. BosniHosoe ypagHeHue 01si
371IeKMPOMagHUMHORZ0 0J1s1. YpagHeHuUe riockol
MOHOXPOMamu4ecKoU 80JIHbI. JHepaus
aneKkmpoMagHUmHbIX 80s5H. Bekmop lNodHmuHea.
UHmeHcusHOCMb 3n1eKmpoMagHUMHoU 801THbI. Vimnyrsc
80/1HbI U OasrieHue Ha cmeHKy. Oghghekm [onnepa ons
ariekKmpoMazHUMHbIX 0J1H. M3nyyeHue d8uxyuijeaocs
3apsida.



https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
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OmpaxxeHue u rpenommeHue niockol 80/HbI Ha 2paHuye
pa3sdena dgyx OuanekKmMpuKos. 3aKoH ompaxxeHusi u
npesiomMeHusi 80s1HbI. [TofIHOe 8HympeHHee ompaxeHue.
KoagbghuyueHm ompaxkeHusi U npornycKkaHusi 80f1HbI NpuU
HopMasbHOM nadeHuU Ha epaHuyy pasdena

Feomempuyeckasi onmuka

B3akoHbl 2eomMempuyeckol ONMUKU. 3aKoH ompaxxeHusi u
rpesiomrieHusi 80s1HbI. [lofiHoe 8HympeHHee ompaxeHue.
TMpurHyun ®epma. KoaghgpuyueHm ompaxxeHusi u
MpesloMIIeHUsT 80JTHbI MPU HOPMasibHOM nadeHuu Ha 2paHuuy
pasdena. KoaghgpuyueHm ompaxxeHusi u npesioMrieHust
80J1HbI MPU NapannenbHoM nadeHuu Ha epaHuyy pasoderna.
lnockonapannenbHas nnacmuHka. 3epkana. JIuH3bl.
lMpu3smbl. Onmuveckue cucmems!

UHmepgbepeHyus ceema

SeneHue uHmepghepeHyuU 3r1eKmpoMagHUMHbIX 80JH.
UHmepgepeHyus nnockux MOHOXpPOMamu4yecKuXx 80ITH.
PaccmosiHue mex0y uHmepgepeHyUOHHbIMU 10/10camu.
BpemeHHasi KoeepeHmHoCMb.

lMpocmpaHcmeeHHasi KoeepeHMmMHOCMb. Poslb KOHEYHbIX
pasmepos ucmoyHuka. Onbim KOHea (¢ y3kol u wupokol
wenbto). Paduyc u o6bem kozepeHmHocmu. Criocobbi
HabmodeHus1 uHmMepgepeHyuu ceema.
UHmepgepeHyus npu ompaxeHuu om MOHKUX M71aCMUHOK.
lMonockl pagHO20 HaKmoHa U Mos10Chbl pagHoU MOUUHBI.
Konbya HetomoHa. lNpoceemiieHue onmuku.
WHmepgepomemp MalikenbcoHa. MHozoy4esas
uHmepgepeHuusi. Uumepghepomemp Pabpu-llepo.

Jugppakyusi ceema

lMpuryun MNoticeHca-®perens. Mhmeepan Kupxaogha. 30Hb!
®peHens. Jugpakyus OpeHernsi Ha KpyarioM omeepcmuu u
Ha Kpyariom ducke.

JHudbpakyus ®payHaogepa. Juppakyus Ha y3kol wesnu.
JucbpakyuoHHas pewemka. [onozpaghus. ( npakmuka,
nabopamopHsbie pabomsi)

lNonspu3sayus ceema

EcmecmeeHHbIl u nonspu3osaHHbIl ceem. HacmuyHo
rnonspusosaHHbIl ceem. Nonspusamopsl. CmeneHb
nonspusayuu. MNonspusayus npu ompaxeHuu u
npenomneHuu. Yeon bprocmepa. [jgoliHoe
nyyernipesiomieHue 8 0OHOOCHOM Kpucmaiine.
O6bIKHOBEHHbIU U HEOOLIKHOBEHHbIU My4u. Xod nnyyel 8
00HOOCHOM Kpucmarnne. [ToHamue 0 807IHO8bIX U 1ly4e8biX
rnosepxHocmsix. [NpoxoxdeHue rnnocKononsapu308aHHO20
ceema 4yepes Kpucmarsnsiaudeckyro niacmuHKy. lnacmuHku e
Yemeepmb 80JIHbI U 8 10/180/1HbI. VIcKyccmeeHHoe 080lHoe
nyyenpenomneHue. 3ggpekm Keppa. BpaweHue rniockocmu
ronspusayuu (ecmecmeeHHoe, MagHUMmHoe). (nekyuu,
nabopamopHsbie pabomsi)

B3zaumodelicmeue
3/1EKMPOMAa2HUMHbIX 80J1H C
8eluecmsom

Hucniepcus ceema. SnemeHmapHasi meopus ducrepcuul.
KowmnnekcHas duanekmpudeckas MpoHuUyaemMocmsb
sewjecmsa. Kpusbie ducnepcuu u roanoweHue ceema 8
sewecmee. BonHoeoul nakem. pyrnnosasi ckopocms
lMoanoweHue ceema. 3akoH byzepa. KoaghgpuyueHm
noanoweHusi. PaccesiHue ceema. 3akoH Parnesi.
MonekynsipHoe paccesiHue. KoMbuHayuoHHOe paccesiHue.
(nekyu, nabopamopHasi paboma)

KeaHmoeble ceoticmea ceema

KeaHnmosasi npupoda uanydeHus. Tennosoe u3ny4yeHue u
€20 3aKoHbl. CriekmparibHasi MIomHOCMb PagHO8ECHO20
mennogozo usnydyeHusi. ®opmyna lNnaHka. Heobxodumocmb
K8aHmMo8bIX npedcmaesneHud.

®omoanekmpuyeckuli agpchekm. Xumuyeckoe delicmeaue
ceema. Sgppekm Komnmona. [JaeneHue ceema.
AmomHbie nepexolbl. CrioHmaHHoe u3rny4yeHue, cpedHee
8peMs XKU3HU 8 8036yXKOEHHOM COCMOSIHUU.
JlromuHecyeHyus. BeiHyxdeHHoe u3nydyeHue. [puHyun
Oeticmeus nasepos. Bzaumoodelicmeue u3sy4eHusi ¢
sewjecmsom (anemeHmapHble npoueccsl). ( npakmuka,
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| nabopamoprasi paboma)

2. MpaKkTn4yeckne 3aHATUA

Yrpyaue 80sHbI.

lMoHsimue 6o0r5Hbl. Budbl 8osiH. ®poHm 8osHbl. BonHoeasi
r1ogepxHocmb. YpasHeHue niockol u cghepuqeckoll 80J7IHbI.
BonHosoe ypasHeHue. Ynpyaue 805Hbl. CKopocmb yrpyaux
B80/IH 8 pas/luyHbiXx cpedax. OHepausi yrpyaux 6OJIH.
Cmosiyue eosHbl. 38ykosble 8osHbl. Achghekm [onnepa 8
aKycmuke.

3neKmpomaaHumele B80/IHbl.

YpasHeHusi Makceenna. BonHoeoe ypasHeHue  Ons

351eKMpoMagHUMHO20 rnoss. YpasHeHue rrockou
MOHOXpoMamu4yeckol 80JIHBI. OHepeus
371IeKmMpoMagHUMHbIX 80JTH. Bexkmop lNotiHmuHaa.

UHmMeHcusHoCMb  ariekmpomMazHUmHoU  80JHbI.  UMmyiibe
80/1HbI U OasrieHue Ha cmeHKy. JOgcpekm [onnepa ons
3/1EKMPOMAcHUMHbLIX 80JIH.

reomempuyeckasi onmuka.

3akoHbl eeomempuyeckol onmuku. 3aKoH ompaxXeHusi u
rpesioMreHusi 80s7HbI. [loriHoe 6HympeHHee ompaxeHue.
lMpenomneHue ceema 8 n0CKonapasnienbHolU naacmuHKe.
Xo0 nydeli 8 Nnockux u cghepuyeckux 3epkanax. ToHKue u
morsicmble JIUH3bl, U UX OCHOBHble 3r1eMeHmbl.Popmyna
moHKoU JuH3bl. @opmyrna mosicmol fuH3bl. Budbi nuHs.
lMocmpoeHue xoda ny4a 6 nuH3e. Cucmema MUH3 U X00
nyqel 8 Hux. [Mpusmbl. Onmuyeckue cucmembi.

UHmepgbepeHyusi ceema.

UHmepgepeHyus MOHOXpOMamu4ecKko20 ceema.
Onmuyveckas pasHocmb xoda. lMopsidok
uHmepgepeHyuu. LLlupuHa uHmepghepeHYUOHHOU MoMoChHl.
Ycrosusi  803HUKHOBEHUSI  Makcumyma U MUHUMYyMa
UHMeHcusHoCcmu ceema. Knaccuueckue
UHMepgEepeHUUOHHbIe cxeMbl: onbim FOHea, b6u3epkana
QpeHens, bunpusma ®peHerns, 6unuH3a bule.

Jugbpakyusi ceema.

lMpuryun MNotieeHca-PpeHerns 3oHb! OpeHens, epaghuyeckuli
memod crioxeHuss amnnumyo. [Hugppakyus Ha Kpyenbix
omeepcmusix, skpaHax. Jugpakuyuss OpeHens u Ougbpakyusi
@payHeopepa, epaHuybl UX rnpumMeHeHus. [ucppakyus
ceema Ha rnepuoduyeckux cmpykmypax.

lMonspu3sayusi ceema.

JIuHEeUHO-, YUPKYISAPHO- U 3MIUNMUYeCcKu- rosisipu308aHHbIl
ceem. Mamemamuyeckoe onucaHue
cocmosHus nonapusayuu. [lonsgpusayus ecmecmeeHHO20
ceema. Onmuyeckue seneHus Ha epaHuue
pasdenia u3omporiHbIX duanekmpukos. @opmyrbl ®peHens.
lMonsapusayus ompaxXeHHou u
npesnomneHHol 8osH. Yzon bprocmepa. SeneHue ronHo20
8HYymMpeHHe20 ompaxeHusi ceema u eao
MPUMEHEHUE.

Bsaumodeticmsue
3/1EKMPOMacHUMHbIX 80/TH C
8eLleCcmeoM.

Hucniepcus ceema. [loznoweHue ceema. 3akoH byeepa.
KoagppuyueHm noenoweHus. PaccesiHue ceema. 3akoH
Panes.  MonekynsipHoe paccesiHue. KombuHayuoHHoe
paccesiHue.

KeaHmoeble ceoticmea ceaema

KeaHnmosnbie ceolicmea ceema. SHepaus, uMnynbCc ¢homoHa.
[HaeneHue  ceema. BrewHuti  ¢pomoanekmpudeckuli
aghgpekm. YpasHeHue OlHwmeliHa 0nsi ¢homoaghghekma.
KpacHas epaHuuya gpomoagpgpekma. Shcpekm KomnmoHa.

OmnutaitH-Kype
"Bosl 1
onTuka"

https://edu.vsu

.ru/coursel/vie

w.php?id=470
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3.1a

GopaTopHble 3aHATUSA

UHmepgbepeHyus ceema.

JlabopamopHasi paboma Ne1

«OnpedeneHue paduyca KpusU3HbI M08EPXHOCMU JTUH3bI U
OrnuHbI c8emMOo80U 80J/IHbI C MOMOWbIO Korey, HbromoHa»
JlabopamopHasi paboma Ne2

«IHmepghbepeHuus ceema 8 niiocKonapariensHou
CMEKAHHOU NnacmuHe»

JlabopamopHasi paboma Ne3

«MlHmepgbepeHyus ceema om d8yx KO2epeHMHbIX
UCMOYHUKO8 ceema

JlabopamopHasi paboma Ne4

«lHmepgepomemp Maxa-LieHOepa»

Jugbpakyusi ceema.

JlabopamopHasi paboma Ne5

«[Jugbpakuyusi MOHOXpoMamu4ecko2o ceema Ha O0OHOU U
HECKOIbKUX WessaxX»

JlabopamopHas paboma Ne6



https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
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«OnpedeneHue OnuHbl c8emoeoli B80JIHbI C MOMOUbIO
OupakyUuoHHOU pewemku»

3 JlabopamopHasi paboma Ne7

«[lMonyyeHue u uccredoeaHue MOSPU30BAHHO20 ceema.
BakoH Mantoca»

JlabopamopHasi paboma Ne8

«lMonsipusayusi ceema npu OMPaXxeHUU U MPesioMIeHUU.
BakoH bprocmepar

JlabopamopHasi paboma Ne9

«U3ydeHue aghgpbekma Papades»

lMonspu3sayusi ceema.

JlabopamopHasi paboma Ne10

KearHmossie cgoticmea ceema
«U3yyeHue pomoaghchekma»

13.2. Tembl (paspenbl) AUCUUNIUHBI U BUAbI 3aHATUN

HaumeHoBaHne TeMmbl Bugbl 3aHATUI (KONIMYECTBO YacoB) |
(pasgena) Nexunn Mpaktnyeckue | NlabopaTtopHble |CamocTosiTenbHas
OUCLMNNNHBI 4 3aHATUSA 3aHAaTUS paboTta
Yrpyaue 80riHbI 2
drnekmpomacHUMHbIe
BO0JIHbI
eomempuyeckasi
onmuka
UHmepgbepeHyus ceema
Lugbpakyus ceema
lNonspu3sauyusi ceema
B3zaumodeticmeue
31eKMPOMagHUMHbIX
8OJTH C 8ELLECITIBOM
8 KeaHmossble ceolicmea 6
ceema

NToro: 34 16 34 60

Ne

Bcero

N o o w N | =
~ R »

14. MeToan4yeckue ykasaHMAa Ans ooy4aroLWmxca no 0OCBOEHUIO AUCLUMIIUHDbI

OcHoBHbIMU 3manamMu 0c80eHUs1 OucyunuHbl "BosHbl u ornmuka" sse/stomcsi:

e U3yyeHue y4ebHoU, Hay4Hol U Memoduyeckoll rfiumepamypbl, Mamepuasos nepuodudecKux
u3daHuli ¢ npusieYeHUEM 371eKMPOHHbIX cpedcme Hay4yHoU uHgopmayuu4

* [lod2omoska K npakmu4eCcKUM 3aHSIMUSIM;

* [lodeomoska k nabopamopHbIM 3aHAMUSIM

B xode mnodeomosku K meKkywum ammecmauusiM U [pOMeXymoyHol ammecmayuu cmydeHmy
pekomeHAyemcss aKmugeHO UCIMOb308amb  371IEKMPOHHbIU  0bpa3zosamernbHbil  nopman Moodle —
anekmpoHHasi cpeda OucyurnnuHsl, ¢ npedocmasneHueM npeseHmauyul nekyud, 3adaHuli 051 8bINO/IHEHUS
npakmu4eckux U rnabopamopHbix pabom, OOMNOMHUMENILHO20 MEOPEMUYECKO20 Mamepuana u
HOPpMamueHO-Npasosbix OOKYMeHmMos Mo memam u rnepeyHell eornpocos Osisi nod2o0mosKuU K MmeKywum
ammecmauyusiM U rMpoMeXXymoyHol ammecmauyuu. Takxe cmydeHmy pekomeHOyemcs UCnonib308amp 8eCh
Habop memodos u cpedcme co8peEMEHHbIX UHGhOPMAaUUOHHbLIX mexHoio2ull Onsi U3yYeHUsi omedYecmeeHHOU
u 3apybexHol numepamypbi Mo OUCUUNIUHE, OUEHKU U aHanu3a ee meKyujeeo COCMOsIHUS U rnepcriekmus
passumusi. Emy npedocmasnsemcsi 803MOXHOCMbL pabomamb 8 KOMIMbIOMEPHbLIX Kaccax ¢hakynbmema
(313a aydumopus), umems Oocmyn K WMHmMepHem-pecypcam U 371€KMPOHHOU rno4Yyme, UCMOb308amb
umerwuecss Ha kaghedpe OnMuKU U CrIeKmpocKonuu ¢usudeckoz2o ¢pakynbmema UHGOPMayUOHHbIE
mexHOoJsI02uU, UCob308amb pecypchbl 3o0HanbHOU Hay4yHou 6ubnuomeku BIY, @ mom qucre 3feKmpoHHO-
6ubniuomeyHbie cucmemsi.

15. MNMepevyeHb OCHOBHOM U AOMNONHUTENbLHOW NUTepaTypbl, PeCypCoOB WHTEpHeT,
HeoOXoAMMbIX AN OCBOEHUA AUCUMUNIIUHbI (Crucok numepamypbi OQOPMIASEmcs 6
coomeemcmeuu ¢ mpebosaHusimu FOCT u ucrnonb3yemcsi obujasi ckeo3Hasi Hymepauusi Orsl ecex audos
UCMOYHUKO8)

a) OCHOBHasi nuTepaTtypa:

Casenbes M.B. Kypc obweli cpusuku : B4 T./WN.B. Casenbes .— M. : KHOPYC, 2012, -. T.2:
01

Anekmpuyecmeo u magHemusm. BonHbi. Onmuka .— 2012.— 570 c.

Cusyxun [1. B. Obwuti kypc ¢pusuku : B 5 m. /[4.B. CusyxuH .— M. : ©USMATIINT ., 2012-.T.4:
02

Onmuka .— 3-e u30., cmep. — 2012.— 791 c.
03 JlaHdcb6epe, I.C. Onmuka : y4ebHoe rnocobue / I".C. JlaHdcbepe. - 6-e u3d., cmepeom. - M. :

Qusmamnum, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [OnekmpoHHbIl pecypc]. - URL:



http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6707&TERM=%D0%A1%D0%B0%D0%B2%D0%B5%D0%BB%D1%8C%D0%B5%D0%B2,%20%D0%98.%D0%92.%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=10090&TERM=%D0%A1%D0%B8%D0%B2%D1%83%D1%85%D0%B8%D0%BD,%20%D0%94%D0%BC%D0%B8%D1%82%D1%80%D0%B8%D0%B9%20%D0%92%D0%B0%D1%81%D0%B8%D0%BB%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
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https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969

Bymukoe, E.N. Onmuka [OnekmpoHHbIl pecypc] : y4ebHoe nocobue. — Sr1eKmpoH. daH. —
04 Cri6. : JlaHb, 2012. — 608 c. — Pexum docmyna:
http://lanbook.lib.vsu.ru/books/element.php ?pl1_id=2764

6) dononHumMenbHas numepamypa:

Ne n/n | Ucmo4Huk

05 Upodos Y. E. BonHosble npouecchl. OcHO8HbIe 3akoHbl / U.E. Vipodos .— 3-e u3d. — M :
BUHOM. Jlabopamopus 3HaHul, 2006 .— 263 ¢

lpakmukym ro peweHuro 3aday Mo obwemy Kypcy ¢usuku. KonebaHusi u 8onHbl. Onmuka.

06 H.I1. KanawHukos [u 0p.] ; nod ped. H.M. KoxesHukosa .— CaHkm-llemepbype ; Mocksa ;
KpacHodap : JlaHb, 2013 .— 206
Casenbes V.B. CbopHuUK sornpocoes u 3aday o obwel gpusuke. / N.B. Casenbes - M.: Acmpernb

07 | _AcT, 2005

08 Upodos Y. E. 3adauu ro obwel gpusuke : y4eb. nocobue 0ns 8yzoe / U. E. Mipodos .— 8-e u30.
— M. : BUHOM.J/labopamopus 3HaHul, 2007 .— 431 c.

09 Kanumeesckuti H. Y. BonHosast onmuka : / H.N. Kanumeesckuti .— CIl16 : JlaHb, 2006 .— 465
C.

B) MH(pOpMaLIMOHHbIE ANEKTPOHHO-06pa3oBaTenbHbIe pecypchbl (oduumnanbHble pecypebl UHTEPHET)™:
Ne n/n Pecypc

1. | «YHuBepcutetckasa 6ubnumoteka online» https://biblioclub.ru/

2. | OBC "KoHcynbTaHT cTtygeHTa" http://www.studentlibrary.ru/

3. | OBC "PykoHT" https://rucont.ru/

4. | 3BC "KOpanTt" https://biblio-online.ru/

5. | BBC IPRbooks http://www.iprbookshop.ru/

* BHavane ykasbiBalotcad OBC, ¢ kotopbiMu umetoTcs gorosopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTtenkbHble pecypchbl, OHNanH-kypcbl, AYMK

16. NepeyeHb y4yebHO-MeTOANYECKOrO 0b6ecnevyeHns ANA caMOCTOATeNbHOM paboThbl
(y4ebHo-Memodudeckue pekomeHdayuu, nocobus, 3adayHUKU, MemoOUYeCKUe yKa3aHUs 10 8bIMOJIHEHUIO
rpakmu4yeckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHMK

1 OnekTpoHHasa Gubnuoteka yyebHo-meToanyeckux matepuanos BIy
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

2 AxkoseHko H.B. CamocTtoaTenbHasa paboTa CTygeHTOB : MeToanyeckue pekomeHgaumm / H. B.
AxkoseHko, O.H0. CywikoBa .— BopoHex, 2015 .— 22 c.

3 INatbiwes, A.H. B3anmogenctene anekTpoMarHMTHbIX BOJSIH C BELLECTBOM : y4ebHoe nocobue /
A.H. NNaTbiwes, B.H. CenuBaHoB ; BopoHex. roc. yH-T .— BopoHex : BopoHex. roc. yH-T,
2005 .— 106 c.

4 JlabopaTtopHble paboTbl CTyAEHYECKMX NPAKTUKYMOB NoApasfaeneHuin Y4ebHo-Hay4yHOoro LeHTpa

"®yHgameHTanbHasa ontuka n cnektpockonus” / Poc. akag. Hayk, ®u3. uH-T um. N.H.Jlebenesa,
OUNAH, MOTU .— M., 2000 -.4.1 .— 2000 .— 46 c.

5 JlabopaTtopHble paboTbl CTyAEHYECKMX NPAKTUKYMOB NoApasfaeneHuin Y4ebHo-Hay4yHoro LeHTpa
"®dyHpameHTanbHaga ontuka un cnektpockonus" / Poc. akag. Hayk, ®u3. uH-T um. N.H.Jlebenesa,
®VAH, MOTWN .— M., 2000 -.4.2 .— 2000 .— 36 c.

6 OnTuka [OneKkTpoHHbIN pecypc] : yiebHoe nocobue k nabopatopHoMy npaktukymy / [B.I. Knioes
n ap.] ; BopoHex. roc. yH-T .— 3neKTPOoH. TeKCToBble AaH. — BopoHex : Mispgatensckun gom
BI'Y, 2019 .— 3arn. c Tutyn. akpaHa .— Pexum gocTtyna: Ans 3apermcTpypoBaHHbIX Yntatenem
BI'Y .— TekctoBbii ann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf>.

17. O6pa3oBaTesnibHble TEXHONOrMu, MUCNosib3yemMble MNpuU peanusauum y4yebHomn
OUCLUMNNUHBbI, BKNKOYaaA AOUCTaHUUOHHble oOpasoBaTtenbHble TexHonoruu (AOOT),
3aneKkTpoHHoe oby4yeHue (J0), cmewaHHOe oOy4eHue):

B yuebHoM npouecce ucrnonib3ytomesi  cnedyruue obpasogameribHble  mexHosnoeauu. 1o
obpaszosamernbHbIM ¢hopMaM: fieKyuu, rnpakmuyeckue u nabopamopHbie 3aHsmus. [lpeobnadarowumu
memodamu u rnpuemam o6yquu;7 ABJIAOMCA! o6bﬂ0Humeano-unnfocmpamueHb/e (O6'bﬂCHeHU6, rnoKas —


https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6707&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf
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OemoHCmMpayus y4ebHo20 Mamepuana u 0p.); akmueHble (aHasu3 y4ebHoOU u Hay4HoU fumepamypabl,
cocmaserneHue cxeMm u 0p.) U UHMepakmueHble, 8 MOM Hucsie U 2pynrnoebie (83aumMHoe obyyeHue 8 ¢hopme
nodzomosku u obcyxdeHusi 0oknados); UHGOPMaUUOHHbIe, MynbmumelduliHbie (paboma ¢ calmamu
akadeMudecKux cmpykmyp, Hay4Ho-uccriedoeamesibCKUX opaaHu3auull, 3reKmpoHHbIX 6ubnuomek u op.,
paspabomka npe3eHmauyuli, coobuieHuli u Ooknados, paboma C 3/IEKMPOHHbLIMU ObyYarouuMu
npoepamMmamu u m.r.).

OpeaHusayuoHHasi cmpykmypa NeKyuoHHo20 3aHamus: 1. @opmynuposka membl, uenel 3aHsmusl,
rnocmaHoska npobremMHo2o sonpoca. 2. PasbsicHeHUe 80Mpoco8 MeopemuyeCcKo20 U Mpakmu4yeckoao rniaHa
0nsl peweHusi nocmassneHHol npobnemsi. 3. PaccMompeHue nymel peweHusi npobremMHo20 eonpoca Ha
KOHKpemHbIx npumepax. 4. 3aknrodeHue, opmynuposka 6bi180008. 5. ®opmyrnupoeka 3adaHusi Onsd
camocmosimersibHol domauwiHel pabomel. O38y4ugaHuUe meMbi criedyouwe20 3aHImusl.

OpeaHu3sayuoHHass cmpykmypa nabopamopHoz2o 3aHamus: 1. @opmynupoeka uened 3aHImus U
omeemabl Ha 80rpocbkl cmydeHmos. 2. O3HaKkoOM/eHUe ¢ meopemu4yeckoli 0CHo8oU pabombl, OCHO8HbIMU
npuemamu U MmexHUKou 6e3onacHocmu npu pabome c ucnonb3yemMbiMu rpubopamu U peakmugamu.3.
BbinoniHeHue akcriepumeHmarbHol Yacmu pabomsi. 4. Obpabomka aKkcriepuMeHmarsbHbIX pe3ybmamos u
npedocmasreHue ux 0nsi npedsapumersibHOU MposepKuU nperodasameriio.

Sawuma nabopamopHoti pabombl MPoeoduUMCcs C Uesbio 8biSIBIIEHUS] YPOBHSI OCBOEHUST Mamepuana o
memamuke pabomsbi, crocobHocmu damb nPasusibHY0 MPaKmMoeKy pe3ysfibmamam, Moy4YeHHbIM pu
8blrosiHeHUU pabomel. 3awuma pabombi 3akmoyaemcsi 8 ogopmieHuu pabom, ycmHol 6ecede
npenodasamerisi CO cmyOeHmMoM 10 Mosly4eHHbIM 8 pabome pe3ysibmamam U OCHO8HbIM Meopemuy4yeckum
noHsSMUSIM 110 meme pabomei.

OpeaHu3ayuoHHas cmpykmypa rnpakmu4ecko20 3aHsimus - peweHue 3aday unu cemuHap: 1. lposepka
20mosHocmu cmyGeHmo8 K 3aHsamuro - UX meopemuyecKkass 20mO8HOCMb K 6bINOfIHEeHUK 3adaHul. 2.
OcHosHasi Yacmb 3aHsamusi, 20e cmyOGeHmbI 8bIMNOIHAM 3adaHusi, @ KOHMPOIb UX UCMOIHEHUS (nonHoma u
Kayecmeo) u nomowb ocywecmensem rnpernodasamersnb. 3. 3aknyumensHas 4Yacmb - rodsedeHue
rpernofasamersieM UmMo208 3aHsamusi, rnosry4eHue cmydeHmamu 3adaHull Ha camMocmosimernbHyo pabomy.

ColepxxaHue cemuHapa, hopmupyemcsi mak, 4mobbl OHO crrocobcmeosasio rnoucKy AOOnOTHUMEbHbIX
UCMOYHUKO8 3HaHUU U pa3eumuio meopYeCKo20 MbILIEHUS], yMEHUIO Haxo0umb Mymu peweHus U omeemal
Ha npobremHbie eonpockl. Mo HekomopbiM memam 8 3adaHue MOXHO ekYyamb nodzomosky 1 -2
Ooknados (coobuwieHutl) no Haubornee CrOXHbLIM 80orpocam, 3abriaco8peMeHHO HazHaqyue 00K1ad4YUKos.

Tekywuli KOHMpPOob Mposodumcsi nymem MPoO8epPKU BbIMONHEHUST doMawHe20 3adaHusi, 8X00HOZ0
KOHMpoJis (8 sude camocmosimeribHbIX U KOHMPOsIbHbIX pabom, doknados u peghepamos).

lMpu peanuzayuu GucyunauHbI C UCMOML308aHUEM OUCMAaHUUOHHbLIX 06pazosameribHbIX mexHonoaul
UCronb3yrmcs  UHCMPYMeHmMbl  3IEKMPOHHOU  UHOpMayuoOHHO-0bpazosamesibHol  cpedbl  BlY
«3nekmpoHHbIl yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru),cepsucsi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHas rnodyma, MecceHoOXepbl U couycemu.

18. MaTepnanbHoO-TeXHU4YECKoe obecrneyeHne AUCLUUNIIUHBI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO MOOKOYeHUsT K cemu "MIHmepHem" u obecrieyeHuem Aocmyra 8
3/IEKMPOHHYI0 UHGhopMayuUoHHOo-0b6paszosamerbHyto cpedy BIY, [Npoekmop BenQ MS 612ST, [ocka
mazHuUmHo-mapkepHas 100*200. NpoepammHoe obecnevyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). [lpozpammHasi cucmema Onsi
ObHapy>XeHUs1 MEeKCmo8bIX 3auMcmeosaHull 8 y4ebHbIX U Hay4HbIx pabomax «AHmunnazuam.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. MpoepammHbIli Kommnexkc 0ns
OBM - MathWorks. Cucmema uHxeHepHo20 modenuposaHust ANSYS HF Academic Research.

JlabopamopHasi ycmaHoska “Ogpcpbekm ®apadesi”; nabopamopHasi ycmaHoseka “Ihmepghepomemp Maxa-
LleHdepa”; mukpomeepdomep [T, nabopamopHasi ycmaHoeka «[ucppakyus Ha OOUHOYHOU wWenuy;
nabopamopHas ycmaHoska «[ucbpakyuss Ha cucmeme wened u OUPPAaKUUOHHbBIX pelemkaxy;
nabopamopHas ycmaHoeka «burnipusma ®peHens»; nabopamopHasi ycmaHoeka «YpaeHeHue JIUH3bIY;
Habop obopydosaHusi no meme «Onmuka C b6/IOKOM na3epHbIX Jflydel», Kpucmasi ¢ 08yX/y4ye8biM
rpenomreHUeM; CMeKIssHHass ecmaeska Ofisl Ofbimo8 ¢ Konbuyamu HeomoHa;, nabopamopHbIe KOMI/IeKChI
JIKO-11, JIKO-1A, JIKO-3; nabopamopHbie modynu MPO-1, MPO-2, MPO-3, eknto4aroujue, 8 mom yucrie,
2ernul-HeoHo8bIlU U rosynpo8oOHUKOBbLIU fla3epbl, 20HUOMempsbl, pegpakmomemp, ¢hOmoKoIopuUMempsl,
MOHOXPOMamopkl, onmu4yeckue MoOyrbHbIe€ yCmaHo8KU ¢ Habopamu modynel, obbekmuebl, Oy208bie
pmymHble namrbl C UCMOYHUKaMU M[uUmaHusi, MonspuMempsl, MUKDPOCKOMbI, JIUH3bl, KH8embl, KOribbl,
MEH3YPKU, XUMUKambl, 2oroepagudeckass deMOHCmpayUoHHas ycmaHoska; nosspumemp kpyzogol CM-3;
peppakmomemp UDOP-45462M; cbomomemp KOK-5M, komnsiomep Onss obpabomku pe3ynbmamos
8blyucieHud.

Peanusayuss  QucyurnnuHbl C [PUMEHEHUEeM  3J/IeKIMPOHHO20  0Oy4yeHuss U  OUCMAaHUUOHHbIX
obpasosamenbHbIX MexHoo02ull ocyujecmensemcsi Yepe3 obpasosamersibHbll nopmarsn "OmneKmpoHHbIU
yHuUsepcumem BIY".
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19. OueHou4HbIe cpeAcTBa ANA NpoBeAeHUs TEKYLLEeNn U MPOMEXYTOYHON aTTecTaumum

MopsifoK OLEHKN 0CBOEHMS 0byyatoLwmmMmmncs ydebHoro MaTepurana onpeaensieTcs
coaepkaHneM crneayoLwmx pasgenos ANCUMMNHGBIL

HaumeHoBaHve WNnaukaTop(bl)
[o]
FII\;FI pasgena ancuunniinHbl KOL:VVIII;%'AI')GH AOOCTUXEeHUA OLI.eHO‘-IHbIe cpencTtea
(moayns) KoMneTeHUnn
1 OITK-1 OnK-1.1 Tunossle 3agaHus K IEKIIHOHHBIM 1
Yripyeue 601iHbI Or1K-1.2 MIPAaKTHYECKUM 3aHATHAM, HHANBHULyaTbHBIC
OlMK-1.3 3aJaHus, OIpoC
2 OnekmpomazHUMHbIe 807THbI ONMK-1.1 Tunossle 3a1aHUA K JEKIUOHHBIM U
OIIK-1 OrlK-1.2 NPaKTHYECKUM 3aHSATHUSAM, HHIUBHyJIbHBIE
OrlK-1.3 3aJaHusl, OIpPOC
3 leomempuyeckas onimuka OIK-1 OnNMK-1.1 Tunossle 3a1aHUA K JEKIUOHHBIM U
OllK-1.2 MPaKTHYECKUM, UHIUBHyJIbHBIC 3aaHHs,
OllK-1.3 OIIPOC, OTYETHI 110 Ja0OpaTOPHBIM paboTam
4 OMK-1.1 TuoBbIe 3a1aHKS K JIEKI[MOHHBIM,
OIIK-1 ' MIPAKTUYECKUM U TaOOpaTOPHBIM 3aHATHUSM,
UHmepghepeHL st ceema OrllK-1.2
OMK-1.3 HHIUBUyaTbHBIC 33JaHHUs, OIPOC, OTYCTHI MO
) nabopaTopHEIM paboTam
5 Hucppakyusi ceema OMK-1.1 TumnoBsle 3aJaHKs K JIEKIIHOHHBIM,
OIIK-1 OMK-1 ’ 2 MPAKTHICCKUM U Ta0OPaTOPHBIM 3aHATHSM,
OMK-1 '3 WHIUBHYAIbHbBIC 33IaHHsI, OMPOC, OTYETHI IO
) J1a00PaTOPHBIM paboTaM
6 OMK-1.1 TumnoBble 3a/1aHKS K JICKI[MOHHBIM,
OIIK-1 ) MIPaKTUICCKUM H Ja00PaTOPHBIM 3aHATHIM
MNonsipusauusi ceema OlnK-1.2 P paTop ’
OMK-1.3 MHIUBHYaIbHBIC 33aHHsI, OMPOC, OTYETHI IO
' nabopaTopHBIM paboTaM
7 Bsaumodeticmeue TuroBble 3a1aHUs K JIEKIIMOHHBIM U
3MIEKMPOMacHUMHBIX 80/TH C OrK-1.1 , .
Y OIIK-1 OMK-1.2 MPAKTUYECKUM 3aHITHUSAM, UHIUBUIyalbHbIE
selecmeom OMK-13 3a1aHus, ONPOC, OTYETHI 110 Ja60PaTOPHBIM
) pabotam
8 KeaHmosesble ceolicmea OMK-1.1 TunoBsle 3aaHUs K JICKIIUOHHBIM,
ceema OIIK-1 OMK-1 ' 2 MPAKTHICCKUM U Ta0OPaTOPHBIM 3aHATHSM,
OMK-1 '3 WHIUBHYaIbHBIC 33aHHsI, OMPOC, OTYETHI IO
) 71a00PaTOPHBIM paboTaM
MpomexyToyHas aTTecTaums Kommiext KUM
dopma KOHTPOIS - 9K3aMeH

20 TunoBble oueHOYHbLIE cpeACcTBa U MeToAMYECKUEe MaTepuanbl, onpeaenstoLwme

npoueaypbl oueHnBaHUA U Kputepmn nx oueHnBaHusA

OueHKa 3HaHUW, YMEHUIA W HaBbIKOB, XapakTepuaylollasi aTanbl (GoOpMUPOBaHWS KOMMETEHLUNA B
paMKax U3y4yeHust OUCLUMMITMHBI OCYLLLECTBIISIETCS B XO4€e TEKyLLEN N NPOMEXYTOYHOW aTTecTtauumn. Tekyllas
aTTecTtauMs npoBoauTCa B COOTBETCTBMM C [lonoxeHnem O Tekyllen aTrectauum obydarowmxcs no
nporpaMmamMm  Bbicllero obpasoBaHus BOpOHEXCKOro rocydapCTBEHHOIO  yHuBepcuTeTa. Tekyuias
aTTecTtauMs npoBogutcs B (POpME: YCTHOrO onpoca (MHAMBMAyanbHbI ONpoc); nabopaTopHbIX paboT;
OLEHKN pe3ynbTaToB MNPakTUYECcKOW OesTenbHoCTU (pelleHve 3apad, pabota Ha cemuHapax). Kputepuu
OLleHMBaHWs NpMBeaeHbl Hke. NpomexyTovHaa atTectaums NPpoBOANTCHA B COOTBETCTBMM C [lonoxeHnem o
NPOMEXYTOYHOM aTTecTauum obydarowmxca no nporpamMmmam Bbicwero obpasoBaHuda. KOHTpOrbHO-
n3mepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTauuu BKNHO4YalT B cebsi TeopeTudeckme BOMPOCHI,
MO3BONSAIOLLNE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA N MpakTU4ecKkoe 3ajaHue, NO3BOMsAHLLEE OLEHUTb
cTeneHb coOpMMPOBAHHOCTU YMEHWUA M HaBbIKOB. [Mpy OLEHUBAHMM UCMONb3YIOTCA KAa4eCTBEHHbIE LUKarbl
oueHok. Kputepum oueHnBaHms npuseaeHsl B n. 20.2.

[ns oueHBaHWA pe3ynbTaToB 00YYEHMS Ha SK3aMeHEe YyYMUTLIBAKOTCA Creayowme nokasaTenu:

1) 3HaHMe yyebHOro MaTepuana, BrafeHWEe MOHATUWHLIM annapatoM W TeopeTUYECKMMM OCHOBaMMU
BOJTHOBbIX SIBITEHUI;
2) ymeHMWe CBS3bIBaTb TEOPUIO C MPaKTMKOMN;
3) ymeHve nnncTpupoBaTbk OTBET NpuMepamMu, ddakTamu, JaHHbIMU COBPEMEHHbIX Hay4YHbIX UCCreg0BaHUn
B ONTUKE;
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4) yMeHNe NpMMEHATb OCHOBHbIE 3aKOHbl U aHanM3npoBaTb pe3ynbTaTbl HAbNAEHWI N SKCNEPUMEHTOB
5) BrnageHue MNOHATUMHBLIM annapatoM W YMEHWE NPUMEHATb TEeOpeTMYECKUE 3HaHWS Ans pelleHust
npakTU4ecknx 3agay .

20.1 TeKyWw M KOHTPOIb YyCNEBaeMoOCTH

KoHTponb ycneBaemocT MO AUCUMMAMHE OCYLECTBNSAETCA C MOMOLLbI Criefytowmx
OLIEHOYHbIX CPeacTB:

1. lMocewaemMoCTb NEKUUOHHbIX 3aHATUKW. [lpoBepka npenogaBaTesieM KOHCNEKTOB MO
npongeHHoMy maTtepuany.

2. BbInornHeHWe npakTu4yecknx sagaHun.

MprMepHbIN NepeYeHb NPaKkTUYeCcKUX 3agaHni:

1. Ynpyrue BonHbl. ANeKTPOMarHUTHbIE BOSIHbI

1.1. 3a kakoe BpeMsi OT Hayana ABWXeHUs Touvka, konebntowaaca no 3akoHy x=7sin(0,51rt)
(m), NpOXOaUT NYTb OT NONOXEHMS PaBHOBECUSA 40 MaKCUMasibHOrO CMeLLEeHNs?

1.2. Npwn dase 11/3 cmeLleHne YacTuLbl, KoNnebnioLencst No 3aKkoHy KOCKHYyca, bbino paBHO
1 cM. Hantn amnnntygy konebanun n cmelleHne npu dase 31/4.

1.3. lNoe3g npoxoguT MMMO CTaHUMKM cO ckopocTbio u=40 m/c. YacTtota vO TOHa ryagka
anekTpoBo3a pasHa 300 u. OnpegennTb KaxyLLytocs YacTOTy vV TOHA ANd YerioBeka, CTOSILLEro Ha
nnatdopme, B ABYx cnyyasx: 1) noesa npubnwkaeTtcs; 2) noess ygansercs.

1.4. OgHa n3 cnekTpanbHbIX NIMHUIA, UCMyCKaeMblX BO3OY>XAEHHbIMU MOHamu He+, nmeet
AnvHy BonHbl A = 410 HM. Haiity gonnepoBckoe cmeleHne AA 3Ton nNuHUKM, ecnu ee HabnwgaTb
nog yrnom 6 = 300k Ny4Ky ABMXKYLLUMXCS MOHOB C KMHeTn4deckomn aHeprnen T=10 MaB. 1 aB=1.6x10"
9 [k, m=6.6x10"2" kr.

2. leomeTpunUeckas onTuka

2.1. Kybuuyeckmn cocyn C HenpospayHbiMM CTEHKaMu pacrofiokeH TakK, 4YTo rnas
Habnogatena He BMAWT €ro [Ha, HO MOMHOCTbK BMAUT cTeHKy AB. [1o kakow BbiCOTbl h Hago
3anonHnte cocya Bogonm (n = 1,333), uTOoObLI HabMwgaTen, cmor yBuaeTb npeamer F,
HaxoAsLWMNCA Ha paccTosiHuM b = 20 cM OT TOYKM CTEHKM cocyda?

2.2. CBETOBOW Ny4 pacnpocTpaHseTcst B CTEKNE C nokasarenem npenomnenmsa n = 1,24, Ha
ero nyTu BCTpevaeTcs LWesb, 3anofHeHHast BO3OyXOM. [paHu wWenu niockue u napannenbHble,
paccToaHne Mexay rpaHsamu pasHo d = 6 cM, yron nageHusa nyda Ha rpaHb o = 30°. Ha kakoe
paccTosiHNe CMEeCTUTCA CBETOBOW Iyd, BblWeAWWn U3 LWenn, OTHOCUTENbHO MPOAOITHKEHUS
nagatowero ny4ya?

2.3. Ha ropusoHTanbHoM pgHe 0accenHa nexuT nnockoe 3epkano. Jlyd cBeTta,
NpesioMMBLLUCE Ha MOBEPXHOCTU BOAbl, OTpaxaeTcd OT 3epkana W BbIXOOUT B BO34yX Ha
pacctoaHum d = 1,5 M oOT MecTta BxoxgeHusi. [nybumHa 6GacceiHa h = 2 M, nokasaTenb
npenomMmnenunsa soanbl n = 1,33. OnpegenuTe yron nageHus nyya a.

2.4. lMNMpegmeT HaxoguTca Ha pacctosHum 0.48 M OT BOrHyToro 3epkana. 3epkano gaet
AeNCcTBUTENbHOE M306paXkeHne npegmeTa ¢ ymeHbleHnem k=4. Hantu paguyc KpuBmM3Hbl 3epkana.

3. UHTepcepeHuus cBeTa

3.1. [1Ba KOrepeHTHbIX UCTOYHMKA, PacCTosiHMe Mexay KotopbiMu d=0.24 MM yaaneHbl OT
3KpaHa Ha |1=2.5 m. Ha gnuHe akpaHa L=5 cm pacnonaraetcsa N=10.5 nonoc. Yemy paBHa anvHa
BOJHbI MOHOXPOMAaTUYECKOro CBeTa, NagatoLLero Ha aKpaH.

3.2. B onbiTe KOHra Ha Nyt ogHoOro 13 fiyde MOHOXpPOMaTUYECKOro CBeTa C AJSIMHOMW BOJIHbI
A=5*107 M nomMecTunu NeprneHaMKYNsApHO Nydy TOHKYH CTEKMSIHHYIO MNacTUHY C nokasaTenem
npenomMneHna n=1.5. lNpu 3TOM uUeHTpanbHas cBeTnas nofoca CMecTunacb B MOMOXeHue,
nepBoHaYyarbHO 3aHMMaeMoe NSATOM CBETMON Nonocon. KakoBa TonwmHa CTeknsiHHOM NnacTuHel h?

4. Ondpakuma ceeTa

4.1. Ha Henpo3payHyto NfacTuHy C KpyribiM OTBEPCTUEM (Oaudpakuna dpeHens) paguyca

r =lmm nagaeT HopMaribHO napasnmnesibHbI Ny4YOK MOHOXpoMaTudeckoro ceeta ¢ A=750 HM. Ha
nyTMm ny4Yyen, npoxogslmx 4Yepes OTBEpCTMEe, MNOMELLEH 3KpaH, Ha KOTOpoM Habniogaetcs
andpakuymoHHasa kaptuHa. [pn KakoM MUHUMaNbHOM PacCTOAHUM MeXOY MAaCTUHON U 3KPaHOM,
npesbiwatowem 20 cm, B LLEHTpe aKkpaHa GyaeT HabngaTbca TEMHOE NATHO?
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4.2. Ha npaAMoyronbHyto wWesib HOpManbHO K ee NIIOCKOCTU nagaeT napannesibHbli nyyoK
MOHOXpomaTudeckoro ceeta (andpakums PpayHrodepa); pacnonoxeHHasa 3a LWenbi NMH3a C
doKyCHbIM paccTogaHnem F=2.0 M npoeuupyeT Ha 39KpaH AUGPaKUMOHHYH KapTWUHY B Buae
yepeayLmMXca CBETNbIX U TEMHbIX nonoc. LWnpuHa ueHTpanbHoOM ceeTnon nonockl b=5 cm. Kak
Hago M3MEHUTb LUMPUHY LWenn, 4Tobbl LeHTpanbHas cBeTnasd noroca 3aHsna BeCb 3KpaH (npwu
no6on wnpuHe)?

5. Nonsapusaumsa ceeTta

5.1. TlydoK ecTecTBEHHOro cBeTa, MOYWWAW B BOAe, OTpaxaeTcs OT rpaHM anmasa,
norpyeHHoro B Bogy. [1pn kakom yrne nageHus €g OTPaXeHHbIN CBET NOSTHOCTLIO NONAPU30BaH?

5.2. AHanusaTop B k=2 pasa yMeHblUaeT UHTEHCMBHOCTb CBETA, MPUXOOALLEro K HeMy OT
nonspusaTtopa. Onpegenutb Yron da MeXay MAoCKOCTAMM MpOoMNycKaHua nonsipusatopa wu
aHanusartopa. [oTepsasmMn MHTEHCMBHOCTU CBETa B aHanuM3aTope npeHebpeyb.

6. BzaumoaencrtBme 3NeKTPOMarHMTHbIX BOJIH C BeLWeCTBOM

6.1. Ha CKOMbKO NPOLEHTOB YMEHbLUAETCS WHTEHCUBHOCTb CBETa, KOTOPbIN
pacnpocTpaHseTcs B BeLLEeCTBe, TOMLWMHA Cros KOTOPOro B NepBOM crlydyae paBHa 1 MM, a BO
BTopoM 1 M? KoadppuumeHT normoweHnss BewectBa paBeH a=1.2 wm'. Cuutatb
pacnpoCTpaHSIOLLYOCS BOSHY MIAOCKOW M MOHOXPOMAaTUYHOMN.

6.2. KakoB kKO3(hpuLMEHT NOrMoLLEHNS BellecTBa, ecrnn CBET nagas nepneHamkynsapHo no
oyepeau Ha OBe NNacTUHKU U3 Hero (ToNwmHa nepsoi nNnacTuHkM 102 cM, BTOPOWM NNACTUHHKA
5*102 cM) yMeHbLUAeT CBOK MHTEHCUMBHOCTb MOCIE NMPOXOXAEHUsI NEPBOW NNacTUHKM Ha 82%, a
nocne BTopon Ha 67 % OT nepBoHa4YanbHON NUHTEHCUBHOCTW.

7. KBaHTOBbIE CBOMCTBA CBeTa

7.1. Ha metannuyeckyo nnacTvHKy nagaet MoHoxpomatmdeckun cBeT ¢ A=0.413 MKM.
DOTO3NEKTPOHBI 3a4epXKUBAOTCA MPU HanpshkeHun anekTpudeckoro nons U=1 B. Onpepenutb
paboTy BbiIxo4a B 3NEKTPOH — BOSfIbTaX M KpacHyto rpaHuuly doTtoaddpekTa.

7.2. B pesynbtate KomnToH — addekta (POTOH Npu COyAapeHUn C INeKTPOHOM Obin
paccesH Ha yron 90°. QHeprusi paccesiHHoro ootoHa €2=0.4 MaB. Onpenenutb aHeprmio oToHa
€100 paccesHus.

B KOHLUe KaXgoro 3aHATUS MPOXOAMT ONpOoC No MaTtepuanam npoLueawero NpakTM4eckoro
3aHATMA B (hopmaTe OUCKYyCCUN.

Mpumep KkOMNMeKTa 3agaHUM ANA KOHTPOJIbLHOW paboThbl
Tema Mlumepgbeperyus ceema. [ugbpakyus ceema

BapuaHT
A o e
3apaHve 1. B yctaHoBke HOHra, Haxogsilencs B Bo3gyxe, pacctosiHue d mexay wensamu S1 n S2
paBHo 1 MM, a paccTosiHme L oT wenen go akpaHa 3 M. OnpegenuTte pasHOCTb XOoAa Jy4vewn,
npuxogslWmMx B TOYKy akpaHa M, ecnu pacctosHue | go Hee OT ueHTpa akpaHa 3 Mm. OtBer
npeactaBbTe B
LT 0 =Y - O
3apaHne 2. Ha noBepxHOCTb CTEKMSAHHOMW NPW3Mbl HaHECeHa TOHKAas MfeHKka C nokasaTenem
NPEenoMNeHns Nny < Ner TOMNWMHON 112,5 HM. Ha nneHKky no HopManu K Hel nagaeTt CBET C AMNWHOMN
BOnMHbl 630 HM. [lpn Kkakom 3Ha4YeHUM nokasaTenss npenoMmneHvs nMnn nneHka 6Gyger
«MpOCBETNSAIOLLEN»?
3apanve 3. Ha andpakuunoHHyto pelueTky, cogepxaiwyio n = 400 wTtpuxoB Ha 1 MM, nagaet
HopMarnbHO MoOHoXxpomaTumyeckuin cseT (A = 0,6 mMkm). Hangute obuwee 4uncno gudpakuMOHHbIX
MaKCMMyMOB, KOTopble daeT aTa peweTka. Onpegenute yron ¢ audpakumm, COOTBETCTBYHOLLUN
nocrnegHemy
2T o Y Y
BapuaHT
7P

3apaHve 1. B onbiTe KOHra oTBepCTMSa OCBELLanMCb MOHOXPOMATUYECKMM CBETOM OSIMHOW BOJHbI
600 HM. PaccTosiHne mexay otBepctuaMn 1 MM, paccTosHME OT OTBEepCTMM A0 3KpaHa 3 M.
Hangute nonoxeHune nepBbIX TPEX CBETNbIX MNOMOC.
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3apaHve 2. lMapannenbHbli Ny4OK CBeTa MagaeT HOpPManbHO Ha MIOCKOBLIMYKIYH CTEKMSHHYO
NVH3Y, nexXalwyl BbIMyKNOW CTOPOHOW Ha CTEKNsHHOW nnactuHke. B oTpaxeHHOM cBeTe
HabnopgatoTca konbua HetoToHa. [poBeas onbIT B OTPaXEHHOM CBeTe, U3MEpPUnn pagnyc TpeTbero
TeMHoro konsua HbloTOHa. Korga npocTpaHCTBO MeXay MrAacTUHKOM UM NIMH30M  3anofHUNm
XKMAKOCTbIO, TO TOT Xe paguyc nano MMeTb KOMNbLO C HOMEpPOM Ha eauHuuy 6onbwmnm. OnpegenvTe
rnokasarensb npenomreHns
b1 (e T 1 R PP PP PP

3apaHve 3. Ha gudpakumoHHylo pelwleTtky, cogepxawyto n = 500 wTtpuxoB Ha 1 MM, nagaeTt B
HanpasneHnM HoOpManu K ee NoBepxHOCTK benbivi cBeT. CnekTp npoeuupyeTcs NomeLLeHHoN B6nnsum
peweTkn NUH30M Ha 3akpaH. OnpegenvTe WWpuHY b cnektpa mepBoro nopsgka Ha akpaHe, ecnuv
paccTosHue L nuH3bl 4o 9KkpaHa paBHO 3 M. [paHuubl BuaMmocTu cnektpa Akp = 780 Hm, A® = 400
1 PR

Kputepuu oueHku:

- OLEHKa «OTNWNYHO» BbICTABMNAETCA CTYOAEHTY, €CNnu MNpPU BbIMNONIHEHUM KOHTPOSbHOW paboThl
peLleHbl 3agayn 6e3 3amevaHuii;

- OLEHKa «XOpOLUO» BbICTaBNSIETCS CTYAEHTY, €Crn MpW BbINOMHEHUN KOHTPOSIbHOW paboThbl
NpaBUSIbHO PeELLEHbI 3a4a4M C HEKOTOPbIMU 3aMeYaHNSAMU;

- OLEHKa «yOoBNETBOPUTENbHO» BLICTABMSAETCA CTYyAEHTY, €CnM B KOHTpPOnbHOW paboTe
npaBuUSIbHO pPeELLEHbI NMOMOBMHA 3agay;

- OLEHKa «HeyOoBIETBOPUTENbHO» BbICTAaBNAETCA CTYAEHTY, €Cnu B KOHTPOIbHOW pabGoTe
npeanaraemMble 3aa4v peLleHbl He ObInn.

3. BbinonHeHue nabopaTtopHbix paboT
MprMmepHbIN NepeyeHb NabopaTopHbIX paboT:
- labopaTopHasa paboTa Ne1

«OnpegeneHne paguyca KpuBU3HbI MOBEPXHOCTU NMH3bI U ASIMHbI CBETOBOW BOJSHbI C
nomoLLbto konew HetoToHa»

- lTabopaTopHasa pab6oTta Ne2

«UHTephepeHUns cBeTa B nrockonapanfesibHOM CTEKNSAHHON NnacTuHe»
- lTabopaTtopHas pa6oTta Ne3

«MHTepdepeHumnsa cBeTa OT ABYX KOrepeHTHbIX MICTOMHUKOB CBETa»

- labopaTtopHasa paboTta Ne4

«NHTepdepomeTp Maxa-LleHaepa»

- labopaTopHasa pa6orta Ne5

«dnppakumss MOHOXPOMATMYECKOro CBETa Ha OAHON N HECKOSTbKUX LLESNAX»
- labopaTopHasa pa6oTta Ne6

«OnpeaenexHne onvHbI CBETOBOW BOJHbI C MOMOLLbI0 ANAPAKLNOHHON PEeLLIETKN»
- labopaTtopHasa pa6orta Ne7

«lMonyyeHune n ncenegosaHve NONAPM30OBAHHOIO cBeTa. 3akoH Mantoca»

- labopaTopHasa pa6oTta Ne8

«lMonspusauns ceeTta Npu oTpaxeHun 1 npenomrneHnn. 3akoH bptoctepa»
- labopaTopHas pa6oTta Ne9

«M3yueHne adppekta Gapagesn»

- lTabopaTopHasa paboTta Ne10

«U3yyeHne potoachdhekta»

JTabopaTtopHble paboTbl BLINOMHAKTCA Ha 3aHATMM B TEYEHUE 2 aKkageMNYeCcKnx 4acoB. 3a
STOT Nepuoa CTyAEeHT OOJDKEH, O3HAKOMMBLLMCH C MOPSAKOM BbINOSHEHWUST 3a4aHus, MpU NOMOLLM
npenofasaTtensi BbINOMHUTL MPaAKTUYECKYI0 YacTb paboTbl, NpeacTaBUTb NOMyYEHHbIE pe3ynbTaThbl
npenofasaTtento U, €eCnNun NO3BONSET BpeMsl, NPUCTYNUTb K 0popMieHmnto paboTbl 1 hopMynMpoBKe
BbiBO4OB. Crepylouwlee nabopaTopHoe 3aHATWE CTYAEHT HayuMHaeT C  NpeacTaBfeHus
ochopmMneHHOM paboTbl, OTYUTLIBAETCS NO paboTe u Nony4vaeT crneayoliee npakTuieckoe 3agaHue.
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MprMepbl KOHTPOJIbLHBLIX BOMPOCOB K OTYETY NO flabopaTopHbIM paboTtam

1. WHTepdepeHuns MoHOxpomaTudeckoro ceeta. PacyeT uHTepdepeHUMOHHOW KapTWHbI Mpu
OBYXNy4eBOW MHTepdepeHUUn (ONTUYECKMI MNyTb, OMNTMYECKasl Pa3HOCTb XOAa, YCroBusi obpasoBaHus
MaKCMMYMOB 1 MUHMMYMOB, LUMPUHA MHTEPdEPEHLNOHHON MONOCHI).

2. KorepeHTHbIe UCTOYHUKM, CMOCODbI MX NonyYeHns (MeToq AeneHusa amnauTyabl U MeToa AeNeHus
BOJTHOBOTrO (ppoHTa).

4. NHTepdepeHumnst B TOHKNX NNEeHKax. YTo o3Ha4YaeT TEPMUH «TOHKasl NyieHKa» ?

5. MNMonocel paBHOW TOMLLMHBLI U PABHOMO HAKMOHA.

6. Konbua HbloToHa B OTpaxeHHOM M npoxogsuieM ceeTe. OBbACHUTE MPUYMHY BO3HUKHOBEHUS
nHTEepdepeHUMOHHbIX nonoc. MNovyemy oHM UMetoT hopmy Konew?

7. Noyemy B OTpaXXeHHOM CBeTe UHTEepPdEepeHUNOHHas KapTuHa BbIrmaauT Bonee KOHTPACcTHON, YeMm
B npoxoasiem ceeTte?

8. lMo4eMy MHTEpdEepeHUNOHHas KapThHa ncyesaeT Npu yBenNnYeHnM pacCTosaHUS MexXay NMH30M U
NNacTUHKON?

9. B uem 3akntovaeTtca aBneHne gudpakumm?

10. Yem otnnyaeTtcsa gudpakuma PpeHens ot audpakumm OpayHrodepa?

11. YTto Takoe BONHOBOW (OPOHT, BONTHOBAs MOBEPXHOCTbL?

12. Kak ¢ nomoLpbto npuHuuna lMorreHca MoXXHO 00bACHUTL Andpakumio?

13. Yto Takoe 30HbI PpeHens?

14. B yem 3akntovaeTcst MeTof 30H PpeHena?

15. Kakme gormkHbl 6bITb BbINOSTHEHBI YCIIOBUSA, YTOObI MOXHO GbINo HabnwaaTe gudpakumo?

16. B yem 3akntovaeTcs sBNeHMe nonspusaumm ceeta?

17. Yem oTnmyaeTca NMHENHO-NONSPU30BAHHbLIN CBET OT eCTECTBEHHOrO cBeTa?

18. Yem oTnmyaeTca NMHENHO-NONSPU30BaHHbLIV CBET OT CBETa C KPYroBou nonspusaumen?

19. MOXHO Nu ¢ NOMOLLLIO nonspusaTtopa M aHanusatopa onpefenuTb Tun nonapusauuu ceeTa
(nnHenHasn, kpyrosas, annunTnyeckas)?

20. CchopmynupyiTte 3akoH Mantoca.

21. Yemy paBHa MHTEHCMBHOCTb ECTECTBEHHOIO CBETA, NPOLUeALIEro 4Yepes nonspusarop?

22. Kak nonsipM3oBaH fny4, OTPa)KeHHbI OT AManekTpuka?

23. CchopmynupyiTe 3akoH bprocTtepa.

24. lNMokasaTb, YTO Npu NageHun ceeTa noa yrriom bprocTepa, OTpaXXeHHbI U NPENOMIIEHHbIN JTy4n
B3aMMHO nepneHanKynsapHbI.

25. Banuwute dopmynbl dpeHens. Kakue BenuuvHbl OHWM cBs3biBaoT? [dna Kakoro ceeTa
NPUMEHNMbI 3TN PopMynbI?

26. Yto HasbiBaeTCcH koadhmumeHToM oTpaxeHns? OT Yyero 3aBMCUT ero BenuynHa?

27. B 4yem cocTouT 1 4em obbsacHsaeTcsa adpdekt Papanen?

28. Kakne napameTpbl cpeabl onpeaenstoT NnocTosHHyo Bepae?

29. KakoBa npepnonaraemasl 3aBUCMMOCTb MOCTOSHHOW Bepge oT 4yactoTbl cBeta B obnactu
cnaboro onTMYeCKOro NOrnoLweHnsa?

30. B uem cocTouT sIBIIeHHE BHEITHETO (OoTOdh(erTa?

31. Yto Takoe “kpacHas rpanuia”’ Gporosdpdexra’?

32. ChopmynuposaTh 3akoHbI poToddhdhexTa.

33. Uro Takoe KOHTAKTHAsl pa3HOCTh [TOTEHIIMAIOB M KAKMM 00pa30M OHa BJIMSET Ha XapaKTEPUCTHKY (HOTOIIT
C€MCHTA.

34. Uro Ha3bIBAETCS BOJIBTAMIIEPHON XapaKTEPUCTUKON (OTOIIEMEHTa?

35. Ot 4ero 3aBUCUT HaYaJIbHAsI CKOPOCTH BBHIPHIBAEMBIX CBETOM 3JIEKTPOHOB?

36. Ot gero 3aBucHT cuita HOTOTOKA?

37. O6bsacHuTe PU3NIECKHUI CMBICIT 33/ICPIKUBAIOIIETO MOTCHIIHATIA.

KpuTepum oueHkum:

- OUEeHKa «3a4YTeHO» BbICTaBMNSETCS CTYOEHTY, €Cnv 3afaHue BbIMOMHEHO M OaHbl MpaBUmbHblE
OTBEThI Ha 6OMbLUIMHCTBO BOMPOCOB K paboTe;

- OLeHKa «He 3a4YTeHO» BbICTaBMNSETCH CTYOEHTY, eCni 3agaHue He BbIMOSTHEHO UMK BbIMOMHEHO C
CYLLLECTBEHHBLIMI 3aMeYaHUSMU.

20.2 NMpomexyTo4yHasa aTrectaumsa

lMpomexyToyHasa aTTecTtauusi No AUCUUNIIMHE OCYLLECTBISETCA C MOMOLLLIO CreaytoLmnx
OLE€HOYHbIX CPeacTB:
MepeyeHb BonpocoB K KUM:
1. YpaBHeHue nnockon n cepudeckon BonHel. Pasa BonHbl. BonHoBas NnoBepxHOCTb. [AnnHa BOMHbI,
BOJTHOBOE YMCIO, BOMTHOBOW BEKTOP. 3aTyxaloLme BOrHbl. BonHoBoe ypaBHeHMe.
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2. OHeprus ynpyrux BonH. Ctosiume BomHbl. 3ByKOBble BOMHbI. OddekT Jonnepa Ans 3ByKOBbIX BOSIH.
YpapHble BOMHbI.

3. BonHoBoOe ypaBHeHWe ans aNeKTpoOMarHUTHOro Nons. YpasHeHMe NioCKON MOHOXPOMaTUYECKON

BOSTHbl. OCHOBHbIE XapaKTEPUCTUKN SNEKTPOMArHUTHBIX BOJIH.

OHeprusi 1 UMMNynbC 3NeKTPOMarHnTHbIX BOSTH. ManydyeHne gunonsa. 3ddekt BaBnnosa-YepeHkoBa

OTpaxeHue 1 npenomMrieHne NIoCKoW BOJSHbI HA FpaHuLEe pasaena ABYX ANANEKTPUKOB. 3aKoH

OTPaXEHUS U NPENOMIEHNS BOMHbI. [onHoe BHYyTpeHHee oTpaxeHne. KoadurLmMeHT oTpaxXeHus um

NponycKaHWs BOSHbI NpY HOPMaribHOM MafeHuy Ha rpaHuuy pasgena.

6. OCHOBHblE 3aKOHbI FEOMETpUYECKO onTUKK. NonHoe BHYTpeHHee oTpaxeHue. KoadhdurumeHT
OTPaXKeHUs 1 NPONyCKaHWs BOSHbI MPU HOPManbHOM NageHun Ha rpaHuuy pasgena.

7. WHTepdepeHumnsa nnocknx MOHOXpoOMaTUYECKMX BOMH. PaccTtosHne mexay uHTepdepeHUMOHHbIMM
nonocamu. NpocTpaHCTBEHHAA 1 BpeMEHHast KOrepeHTHOCTb. Cxembl HabnoaeHns
nHTepdepeHunm.

8. [lonockl paBHOM TOMLWMHBI U PaBHOrO HakrnoHa. [pocseTneHne ontuku. MHoronyvesas
nHTepdepeHums.

9. TMpwuHumn MonreHca-PpeHens. 3oHbl PpeHens. Oudpakunsa OpeHenst Ha NPOCTENLLMX Nperpagax

10. OudpakumoHHas pelweTka. Paspeluatoias cCnocobHOCTb ONTUYECKMX NMPUOOPOB.

11. ECTeCTBEHHbIN 1 NONSAPU30OBaHHbIN CBET. [Nonspusauns npyu oTpaKeHUn 1 npenomneHnn. Yron
Bptoctepa.

12. AHM30TpOnNHble cpeabl. [IBONHOE Ny4denpenomMmneHne B ogqHoocHoM kpuctanne. O6bIkKHOBEHHbIV U
HeOObIKHOBEHHBIN Ny4n. Xog Nyvyen B O4HOOCHOM KpUCTanse.

13. Oucnepcus ceeta. dnemeHTapHas Teopust gucnepcum ceeta. KomnnekcHasa gnanekrpnyeckas
NMPOHNLLAEMOCTb BeLLEeCTBa.

14. MNornoweHune ceeta. 3akoH byrepa. KoadduumneHT nornoweHmns. PaccesHue ceeTa. 3akoH Panes.

15. KeaHTOBas npupoga nanyyeHus. Tennosoe many4eHue n ero 3akoHbl. CnektpanbHas NNoTHOCTb
paBHOBECHOr0 TennoBoro usnyyenns. dopmyna NnaHka. Heo6xoaMMOCTb KBAHTOBbIX
npegcraBneHni.

16. ®oToanekTpmnyeckuin adpekt. Xummyeckoe aencteme ceeta. Addekt KomntoHa. [JaBneHune ceeta..

17. ATomHble nepexoabl. CNOHTAHHOE M3nydeHne, cpeaHee BPEMS XU3HN B BO30Y)XAEHHOM COCTOSHUM.
JltomuHecueHums. BeIHyXQeHHOe n3nyyYeHve

18. OnTuyeckne KBaHTOBbIE reHepaTopbI.

OnuncaHne TexHonormm nposegeHnda

MpomexyToyHas aTTecTauust Mo AUCUMNNMHE — OUeHKa. B npunoxeHve Kk gunnomy
BHOCUTCS OL|eHKa.

OK3ameH npoBoanTCs B NUCbMeHHON dhopme. Kaxabii OuneT BKMOYaET ABa TEOPETUHECKNX
Bonpoca. ObyyvatoLmiics rotoBuT oTBETbI Ha Bonpockl KMMa n oTBevaeT npenogasarento.

TpeboBaHUs K BbINOMHEHWUIO 3a4aHWUIA, LLKarbl U KPUTEPUMN OLLEHNBAHUS

OueHKka YpOBHSI OCBOEHMSI AUCUMNNWHbI «Onmuka» OCYLLECTBMSETCS MO crneaylowum
nokasatensim:

- npegBaputenbHasi OLEHKa KadvecTBa paboTbl Ha JEKUMOHHbIX, MPaKTUYECKUX U
nabopaTopHbIX 3aHATUSX;

- MONIHOTa OTBETOB HA BOMPOCHI 3k3aMeHaLMOoHHOro buneTa.

Ecnn cTyneHT He ocBavBaeT AUCUMNINHY B YCTaHOBIIEHHOM Mporpammon obbeme M B
CPOKW, onpenerneHHble rpackoM y4ebGHOro npouecca, OH He [onyckaeTcsl K MPOMEXYTOYHOWM
atTecTauuv no AaHHomy Buay yuyebHou paboTol.

Kputepun oueHkn paboTbl 0Byyarolwmxcsi, KOTOpble COOTHOCATCS C  YPOBHSIMU
chOpPMUPOBAHHOCTU KOMMNETEHLMIA:

ok
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YpoBeHb
cdopmmpoBa
HHOCTW
KOMMEeTEeHLU N

LLIkana oueHok

I'Ioceu4eHue JIEKUUOHHBbIX, na6opamopr/x u nnpakmu4eckux 3aHsamud.
lMpasunbHO  8bINOMHEHHbIE  3adaHusi  MpPakmMu4yeckux U
nabopamopHsix pabom. Omeem Ha 80rpPoc KOHMPOIbHO-
u3MepumesibHo20 Mamepuarna 80 epeMsi 3k3ameHa. Omeembi
Ha QornonHUMesnbHbIe 80MPOChl MO OCHOBHbLIM OMNMUYECKUM
deneHusim U Memodam ux uccriefosaHusi. Obyvarowulicss 6
rnonHoli  mepe enadeem  MOHAMUUHBIM  anfnapamom U
meopemuyeckumu ocHosamu oucyunmuHsbl, criocobeH
unrecmpuposams omeem npumepamu, akmamu, OaHHbIMU
Hay4HbIX uccredosaHul, MPUMEHsIMb meopemuYyeckue 3HaHusi
0151 peweHus rnpakmu4eckux 3aday 8 obrnacmu ornmuku.

[NosbiwieHHbI
U ypogeHb

OmrnuyHo

Omeem Ha KOHMPOIIbHO-USMEPUMESbHbLIU Mamepuasna He
coomeemcmeyem  O0HOMy  (O8ym) U3  MEepPEeYUCIIEHHbIX
rokaszamerned, HoO oby4darowulics 0aem rpasusibHbie OMeeMmabl
Ha dornonHumersibHbIe 80r1POCHI. HedocmamoyHo
MPodeMOHCMPUPO8aHO MEOPEMUYECKUX OCHO8 OUCYUIMIIUHBI..

Ba3soenbil
YpO8€eHb

Xopowo

Omeem Ha KOHMPOJIbHO-USMEPUMESbHbILU Mamepuas He
coomeemcmeayem n0bbiM  d8ymM(mpemMm) U3 NEepPEeYUCIIEHHbIX
rokaszamerned, obyyarowulica daem HerosiHbie omeembl Ha
dononHumesbHbie 80/1POCHI. Umeem He rnosiHoe
npedcmassieHUe O MmMeopemu4yecKkux ocHosax, doryckaem
CywecmeeHHbIe OWUbKU

lNopozosnbili
YpPOB€EHb

Ydosnemeopu-
mesibHO

Omeem Ha KOHMPOIIbHO-USMEPUMESbHbLIU Mamepuasna He
coomeemcmeayem JiobbiM mpem(YembipemM) U3 nepeyvyucsieHHbIX
rnokaszamened. Obyyvarowulics deMOHCMpPUPyem OmpbIBOYHbIE,
ppasmeHmapHbie 3HaHus1, Ooryckaem epybbie OWUbBKU.

Heydoenemeopu-
meJsibHO
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