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

21.06.2023r.

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/cneuymnanusauma: _ ghusuka amomMHoO20 sidpa u Yyacmuuy,

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

5. Kachegpa, oTBevarwan 3a peanmsauuio AMCUUNIIUHDbI:
Kadeapa oNnTUKU U CNEKTPOCKONUMU

6. CocTaBMTENM NporpamMmbi:

TambsiHuHa EneHa [NasnoesHa, kaHOudam ¢hu3uKo-MmamemMamuyeckux HayK, OoueHm
(®UNO, yyeHasi cmeneHb, y4eHoe 38aHUE)

7. PekomeHpoBaHa: HMC gusuyeckozo ¢b-ma Bl'Y npomokos1 Ne 6 om 20.06.2023
(HaumeHogaHue pekomeHOyroweli cmpykmypsbi, 0ama, HOMep rPomokorna,

ommemku O rpodsiIeHUU 8HOCSAMCS 8PYYHYIO)

8. YuebHbIM roa:_ 2024/2025 CemecTp(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,

cgpopmuposamb y cmydeHmog npedcmasnieHue 06 OCHOBHbIX 3aKOHOMEPHOCMSIX

8036}/)K06HUH u pacripocmpaHeHuUs 80JIH, O Hauboree 8aXHbIX ONIMUYECKUX S8MEHUSIX;

- 0amb HaebIKU rnpocmeuwux rnpakmu4yecKux pac4emos 80J/IHO8bIX 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,

HaBbIKK),

COOTHEeCEeHHbIe

Cc

nnaHupyemMbiMu

pesynbTatamMuM  OCBOEHMA

06pasoBaTeanoﬁ nporpamMmmbl (KOMHeTeHUMSIMVI) n UHANKaTopamMun NX 4OCTUXEeHUA:

Kog HaseaHue Kog(bl) MHankaTop(bl) MnaHmMpyemble pesynbTaTbl 00y4eHns
KoMneTeHumumn
3HEET OCHOBHBIE 3HaTb: OCHOBHbI€E 3aKOHbI
€CTECTBEHHOHAY4YHbIX OUCUMMINH
3aKOHbI
€CTeCTBEHHOHaY4YHbIX
,EI,I/ICLI,I/II'IJ'II/IHyB 3HaThb: dusunyeckme OCHOBBlI,
. yHOAMeHTanbHble MOHATUS U 3aKOHbI
npoceCccuoHansHoOM
ONTUKK
JeATenbHOCTH,
OrlK-1.1 MeToabl
MaTemaTmﬂeCKoro 3HaTb: OCHOBbI NMOCTAHOBKWN 3KCNEPUMEHTOB,
NO3BONSAOLLMX n3y4vatb onTuyeckme
aHanusa u
MOAENMPOBaHNS ABNEHNA
CnocobeH TeopeTU4ecKoro l/I
ncnonb3oBaThb SKCMEDUMEHTANTLHOTO 3HaTb: MeToabl 06paboTkm
0a30Bble 3HaHUS MCEJ‘Ie}J,OBaHVIFI 3KCMEepPUMEHTarbHbIX pPe3ynbTaToB, OLIEHKU
€CTeCTBEHHOHaY4YHbIX NOrpeLlHOCTEN NPOBEAEHHbIX N3MEPEHWIA
OUCLUUNIVH B
npodgeccnoHanbHoOn
onkK zﬂianocm YMeTb: WCMNONb30BaTb OCHOBHbLIE 3aKOHbI
1 f:‘ AMEHSITD Me,TO,EI,bI €CTeCTBEHHOHay4HbIX OVUCLUMNIWH B
MzTeMaTI/NeCKOFO npodeccuoHanbHoM neaTenbHOCTH,
NPUMEHATb  MeTOAbl  MaTemMaTU4ecKoro
aHanmsau Mcnonb3yeT oCHOBHbIE
MOLEMDOBAHMS 33KOH b aHanusa " MO ENMpPOBaHNs,
AENNP ’ TEOPETUYECKOTO U 3KCMEPUMMEHTAITbHOro
TeopeTU4ecKoro un €eCTeCTBEHHOHAaYYHbIX MCCHenoBaHNS
3KCMepPMMEHTarbHOro OVCUUNIIVUH B
viccnefoBanna MPOEccmoHanbHO YMeTb: NPUMEHSITb MaTemMaTu4eckme
eATeNbHOCTN, )
A MeToZAbl NPy peLleHnn 3agad no onTuke
OriK-1.2 npuMeHsieT meToAbl
MaTemMaTU4ecKoro
AHANN33 1 YMmeThb: ncrnonbL3oBaTb yyebHoe
MOAENMPOBAHMS obopynoBaHue ans nuccrnegoBaHus
’ pasnnyHbIX ONTUYECKMX NPOLLECCOB
TEOPETUYECKOro U
3KcnepuMeHTanbHoro
MCEJ‘Ie/J,OBaHVIFI YMeTb: aHanuanpoBaTb pe3ynbTarthbl
HabnaeHun " 3KCMEPMMEHTOB c
NPUMEHEHNEM  OCHOBHbIX  3aKOHOB W
NPUHLMMNOB ONTUKN
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OrlK-1.3

Bnageet HaBblkamu

Mcnonb30BaHuUs Bnapetb: HaBblKaMW Mcnonb30BaHns
OCHOBHbIX 3aKOHOB OCHOBHblE  3aKOHbl E€CTECTBEHHOHaY4HbIX
€CTEeCTBEHHOHAY4YHbIX | AUCLWMIUH, NpUMeHsis MeToabl
OVCUUNIIVH B MaTemMaTU4YeCcKoro aHanusa "
npodeccuoHanbHo MOOEenupoBaHus, TEOPETUYECKOrOo "
JeATernbHOCTH, aKCnepuMeHTanbHOro UccrnegoBaHus.
NPUMEHEHN1 METOZI0B
MaTemMaTU4ecKoro Bnapets: HaBblKaMW NpUMeHeHMs!
aHanusa un MaTemMaTU4yeCckux MEeTOL4OB Npu peLueHun
MoAEeNMpPoBaHMs, 3aa4 Nno BOJTHOBLIM MpoLieccam 1 onTuke
TEOPETUYECKOrO U
3KCMepPUMEHTANbHOIo
uccnegoBaHus

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
5 6100t DAk Mo cemecTpam
na y4ebHow paboThbl Becero 4 cemecTp
AyOUTOPHbIE 3aHATUSA 104 104
nekuum 14 14
B TOM 4uChle€: npakTuyeckme 30 30
nabopaTtopHble 60 60
CamocrosaTensHasa pabota 40 40
B TOM 4mcrie: kypcoBasi paboTta (MpoekT) 0 0
dopma NpoMEXYTOYHOM aTTecTaunm 36 36
(3k3ameH - 4ac.)
Wtoro: 180 180
13.1. CogepxaHue gUCUUNIINHDbI
n/n Peanusauus
pasgena
HaumeHoBaHue pasgena OVCUMMNAWHBI C
CopepxaHve pasgena gUCLUMNINHDI
ONCUUMITUHBI NMOMOLLbIO
OHNanH-Kypca,
QYMK *
1. JleKUMOHHbIEe 3aHATUS
1 Pacnpocmpa+eHue 8011+ 8 yripyaol cpede. YpagHeHue OmnnaitH-Kypc
rnockol u cghepuydeckoli 80/1HbI. BonHosoe ypasHeHue. "BoJBI U
CKopocmb yripyaux 80/1H 8 pas/iuyHbIx cpedax. QHepausi onTHKa"

Yrpyaue u anekmpomMagHUMHbIe
B80JIHbI

ynpyaux 80s1H. Cmosidue 80/1HbI. 38yK08bIE 80JIHbI.
Sppexkm [onnepa e akycmuke. OCHO8HbIe ceolicmea
ceemosebix nioned. YpasHeHusi Makceenna. BonHosoe
ypasHeHue 0715 311eKmpoMazHUMmHo20 roJsisi. YpasHeHue
MI0CcKOU MOHOXPOMamu4ecKol 801IHbI. QHepaus
aniekKmpomMagHUmMHbIX 80s1H. Bekmop lNotHmuHaa.
UHmeHcugHOCMb 3n1eKmpoMagHUMHOU 801THbI. ViMryrsbc
80/1HbI U OasrnieHue Ha cmeHKy. Jghghekm [onnepa ons
3M1eKMpPOMazHUMHbIX 80J1H. M3rydeHue dsuxyujeaocs
3apsda.

https://edu.vsu

.ru/coursel/vie

w.php?id=470
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eomempuyeckas ornmuka

3akoHbI 2eomempuyeckol OnMuUKU. 3aKoH ompaxkeHusi u
rpesiomsieHuUs 80JIHbI. [TonHoe 8HymMpeHHee ompaxeHue.
lMpuHyun ®epma. KoaghgpuyueHm ompaxkeHus u
rpesioMIeHUS 80JIHbI IPU HOPMasibHOM nadeHuu Ha epaHuuy
pazdena. KoaghghuuueHm ompakxeHusi U rnpesioMrieHust
80J1HbI MPU naparsnnenbHoM nadeHuu Ha epaHuyy pasdena.
lnockonapannensHas nnacmuHka. 3epkana. JIuH3bI.
[Mpusmbl. Onmuyeckue cucmemal

WHmepgbepeHyus ceema

SeneHue uHmepghepeHyUU 351eKmMpoMagHUMHbIX 80JIH.
UHmepghepeHyus niockux MOHOXPOMamu4eCcKUX 8O0JTH.
PaccmosiHue mex0y uHmepgepeHUUOHHbIMU roiocamu.
BpemeHHasi KoeepeHmHoCcmb.

lMpocmpaHcmeeHHasi KoeepeHMmMHOCMb. Poslb KOHEYHbIX
paamepos ucmoyHuka. Ornbim FOHea (¢ y3kol u wupokoul
wesnbo). Paduyc u ob6bem koeepeHmHocmu. Criocobb!
HabmodeHuUs1 uHmMepgepeHyuu ceema.
UHmepgepeHyus npu ompaxeHuu om MOHKUX M71aCMUHOK.
lMonockl pagHO20 HaKMoHa U Mos10Chkl pagHOU MOIUUHBI.
Konbuya HetomoHa. lNpoceemisieHue onmuku.
WHmepgepomemp MalikenbcoHa. MHozoy4esas
uHmepgepeHuus. Uumepgepomemp Pabpu-llepo.

Jugppakyusi ceema

lMpuryun MNoticeHca-®perens. MHmeepan Kupxaogha. 3oHb!
QpeHens. Juppakyus ®peHersis Ha KpyarioMm omeepcmuu u
Ha Kpyarom Oucke.

JHudbpakyus ®payHaogepa. Juppakyus Ha y3kol wenu.
JugbpakyuoHHas pewemka. 'onoepachus. ( npakmuka,
nabopamopHbie pabomoi)

lMonspusayusi ceema

EcmecmeeHHbIl u nonsipu3oeaHHbIl ceem. HYacmuyHo
rnonspusosaHHbIl ceem. Nonspusamopsl. CmeneHsb
nonspusayuu. MNonspusayus npu ompaxeHuu u
npenomneHuu. Yeon bprocmepa. [eolHoe
nyyeriperiomieHue 8 0OHOOCHOM Kpucmarnsne.
O6bIKHOBEHHbIU U HEOOLIKHOBEHHbIU My4u. Xod nnyyel 8
00HOOCHOM Kpucmarnne. [ToHamue 0 80/IHO8bIX U 11y4e8biX
rnosepxHocmsix. [lpoxoxdeHue rnmnocKononspu308aHHO20
ceema 4Yepes Kpucmaisu4ecKyr ninacmuHky. lnacmuHku e
Yemeepmb 80JTHbI U 8 10/180/1HbI. VIcKyccmeeHHoe 080UHoe
nyyenpenomneHue. 3gpgpekm Keppa. BpaweHue rniockocmu
rnosniApusayuu (ecmecmeeHHoe, MagHUMHOeE). (ekyuu,
nabopamopHbie pabomsi)

B3aumodeticmesue
371EKMPOMAacHUMHbIX 80JTH C
8elecmsom

Hucniepcus ceema. dnemeHmapHasi meopusi ducrepcuu.
KomnnekcHasi uanekmpuyveckasi mpoHUyaeMocms
seujecmesa. Kpusbie ducriepcuu u rnoeioujeHue ceema 8
sewjecmee. BonHosol nakem. [pynnosasi ckopocmb
lMoenoweHue ceema. 3akoH byzepa. Koaghgpuyuerm
noanoweHusi. PaccesiHue ceema. 3akoH Panes.
MonekynsipHoe paccesiHue. KoMbuHayuoHHOe paccesiHue.
(nekyu, nabopamopHasi paboma)

KeaHmoeble ceolicmea ceema

KeaHmoeasi npupola usnydeHus. Tennogoe usrnydyeHue u
€20 3aKoHbl. CriekmparibHasi MIomHOCMb PagHO8ECHO20
mennogozo usnydeHus. ®opmyna lNnaHka. Heobxodumocms
KeaHmMoebIx npedcmasneHud.

®omoanekmpuyeckuli agpchekm. Xumuyeckoe delicmeue
ceema. Sgppekm Komnmona. [JaeneHue ceema.
AmowmHbie nepexodbl. CrioHmaHHoe u3ry4eHue, cpedHee
8peMs XKU3HU 8 8036yXKOEHHOM COCMOSIHUU.
JTromuHecyeHyus. BeiHyxdeHHoe u3nydyeHue. lNpuHyun
Oeticmeus nasepos. Bzaumoodelicmeue u3sy4eHusi ¢
seuwjecmeom (anemeHmapHble rpouyeccsl). ( npakmuka,
nabopamopHasi paboma)

2. MNpakTnyeckue 3aHATUA

Yrpyaue u anekmpomazHUMmHbIe
BO/1HbI.

lMoHamue eonHbl. Budbl eonH. ®poHm eornHbl. BonHoeas
rogepxHocmb. YpasHeHue niockol u cghepuqeckol 80JIHbI.
BonHosoe ypasHeHue. Yrnpyaue 80rHbl. CKoOpocmb yrnpyaux
80/1H 8 PpasfuyHbiX cpedax. OHepausi yrnpyaux 6OIIH.

OmnutaitH-Kype
"BoJIBI B
onTuka"
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Cmosiyue eosHbl. 38ykosble 8osnHbl. Achghekm [onnepa 8
akycmuke.
YpasHeHusi Makceenna. BonHosoe ypasHeHue Onisi

3/1eKmpoMazHUMHO20 rnors. YpasHeHue rirnockou
MOHOXpOoMamu4eckou B0/THbI. OHepaus
371IeKMpoMagHUMmMHbIX 8O/TH. Bexkmop lNodHmuHea.

UHmeHcusHOCMb  3r1ieKmpomagHUmHoU  80sHbl.  Vimmyrbe
8osHbl U OaeneHue Ha cmeHky. JOgghekm [onnepa 0ns
3/IeKmpomacHUMHbIX 80J1H.

reomempuyeckasi onmuka.

BakoHbl eeomempuyeckol onmuku. 3aKoH ompaxeHusi u
rpesioMreHuUsi 80sHbI. [loriHoe 6HympeHHee ompaxeHue.
lpenomneHue ceema 8 nnockonapaiensHoU MIacmuHKe.
Xo0 ny4eli 8 NocKux u cghepuyeckux 3epkanax. ToHKue u
morsicmble JIUH3bl, U UX OCHOBHble 3rieMeHmbl.Popmyna
moHKoU JuH3bl. @opmyrna mosicmol fuH3bl. Budbi nuHs.
lMocmpoeHue xoda ny4a e nuH3e. Cucmema IUH3 U X00
nyqel 8 Hux. lpusmbl. Onmuyeckue cucmemsi.

UHmepgbepeHyusi ceema.

UHmepgepeHyus MOHOXPOMamu4ecKo20 ceema.
Onmuyeckasi pasHocmb xo0a. lMopsidok
uHmepgbepeHyuu. LLlupuHa uHMepghepeHyUOHHOU MOM0CHI.
Ycrogusi  803HUKHOBEHUSI  Makcumyma U MUHUMYyMa
UHmMeHcusHoCMu ceema. Knaccuueckue
UHMepgepPeHYUOHHble cxembl: onbim FOHea, 6u3epkana
QpeHens, bunpusma PpeHens, bunuH3a bule.

LHudbpakuyusi ceema.

TMpuryun MNoticeHca-PpeHerns 30HbI PpeHens, epaghudeckull
memod crioxeHuss amnnumyo. [ugppakyusi Ha Kpyenbix
omeepcmusix, s3kpaHax. [Jugbpakuusi OpeHens u dughpakuusi
@payHeopepa, epaHuybl UX rnpumMeHeHus. [ucppakyus
ceema Ha rnepuoduyeckux cmpykmypax.

lMonspusayusi ceema.

JIuHEeUHO-, YUPKYISPHO- U 3MIUNMuYeCcKu- rosisipu308aHHbIl
ceem. Mamemamuyeckoe onucaHue
cocmosHus nonapusayuu. [onspusayus ecmecmeeHHO20
ceema. Onmuyeckue s6neHus Ha epaHuue
pasdena u3omporiHbIX Ouanekmpukos. @opmyrbl @peHerns.
lMonsapusayus ompaxXeHHou u
npesnomneHHol 8osH. Yzon bprocmepa. SeneHue ronHo20
8HYymMpeHHe20 ompaxeHusi ceema u ezo
MPUMEHEHUE.

Bsaumodelicmsue
3/1EKMPOMacHUMHbIX 80/TH C
8eLecmBeoM.

Hucnepcusi ceema. [loznoweHue ceema. 3akoH byeepa.
KoagppuyueHm noenoweHus. PaccesiHue ceema. 3akoH
Panesi.  MonekynspHoe paccesHue. KombuHayuoHHoe
paccesiHue.

KeaHmoeble ceolicmea ceema

KeaHnmosnbie ceolicmea ceema. SHepausi, uMnyibCc ¢homoHa.
HaeneHue  ceema.  BHewHuli  gpomoanekmpuyeckul
ahgpekm. YpasHeHue OdlHwmeliHa 0Onsi homoaghpexkma.
KpacHas epaHuya gpomoagpgpekma. Shcpekm KomnmoHa.

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 c8emMo80U 80J/IHbI C MOMOWbIO Koney, HbromoHa»
JlabopamopHasi paboma Ne2

«MIHmepghepeHyus ceema 8 nnockonapasnnensHol
CMEKAHHOU NnacmuHe»

JlabopamopHasi paboma Ne3

«MlHmepghepeHyus ceema om d8yx KO2epeHMHbIX
UCMOYHUKO8 ceemay

JlabopamopHasi paboma Ne4

«lHmepgepomemp Maxa-LieHOepa»

LHudbpakuyusi ceema.

JlabopamopHasi paboma Ne5

«[Jugbpakuyusi MOHOXpoMamu4yecko2o ceema Ha O0OHOoU U
HEeCKOJIbKUX Wersax»

JlabopamopHasi paboma Ne6

«OnpedeneHue OnuHbl €8emMo8ol B80JIHbI C MOMOUWbIO
OupakyUoOHHOU pewemku»

lMonspu3sayusi ceema.

JlabopamopHasi paboma Ne7

«[lonyyeHue u uccrnedoseaHue MOSPU30BAHHO20 ceema.
BakoH Mantoca»

JlabopamopHas paboma Ne8
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«lMonsipusayusi ceema npu OMPaXxeHUU U MPesioMIeHUU.
3akoH Bbprocmepax

JlabopamopHasi paboma Ne9

«U3ydeHue aghgpbekma Papades»

JlabopamopHasi paboma Ne10

KearHmossle cgoticmea ceema
«U3yyeHue pomoaghhekman

13.2. Tembl (paspenbl) AUCUUNNUHBI U BUAbI 3aHATUN

No HanmeHoBaHue Tembl Bugpbl 3aHATUN (KONTMYECTBO YacoB) |
/n (pasgena) Tekumm Mpaktnyeckue | NabopaTtopHble |CamocTosiTenbHas Bcero
OVNCLUNNUHBI 3aHATUSA 3aHATUSA paboTta

1 Ynpyaue u
371eKMPOMacHUMHbIE 2 4 6 12
BOJIHbI

2 reomempuyveckas
onmuka i 2 4 6 12

3 WHmepcbepeHLusi ceema 2 4 15 6 27

4 Hucppakyusi ceema 2 4 15 6 27

5 lNonsipusayusi ceema 2 4 15 6 27

6 B3zaumodeticmeue
31EKMPOMacHUMHbIX 2 6 6 14
B0JTH C 8ELLIECIBOM

7 KeaHmosble ceoticmea
ceema 2 4 15 4 25
NT1oro: 14 30 60 40 144

14. MeToan4yeckue ykasaH1MA Ans oOy4aroLWmUxXca no 0CBOEHUIO AUCLUMNIIUHDbI

OcHoBHbIMU 3manamMu 0c80eHUs1 OucyunuHbl "BosiHbl U ornmuka" sse/sitomcsi:

*  U3yyeHue y4ebHoU, Hay4HOU U MemoduyYeckol Jfumepamypbl, Mamepuasos nepuoouYecKux
u3daHul ¢ rpueie4YeHUEeM 3M1EKIMPOHHbBIX cpedcme Hay4YHouU uHgopmayuu4

* [lodeomoeka K npakmu4ecKuM 3aHImusiM;

* [lodzomoeka k nabopamopHbIM 3aHSAMUSIM

B xode mnodeomosku K meKkywum ammecmauusiM U [pOMeXymoyHol ammecmayuu cmydeHmy
pekomeHAyemcss aKmugeHO UCIMOb308amb  37IEKMPOHHbIU  0bpa3zosamernbHbil  nopman Moodle —
anekmpoHHasi cpeda OucyurnnuHsl, ¢ npedocmasneHueM npeseHmauul nekyud, 3adaHuli 051 8bINOIHEHUS
npakmu4eckux U snabopamopHbix pabom, OOMNOMHUMENLHO20 MEOPEMUYECKO20 Mamepuana u
HOpMamugHO-Npagosbix GOKYMEHmMOo8 No memam U rnepedyHel eornpoco8 05 nod20moBKU K MeKywum
ammecmauyusiM U npoMexxymoyHol ammecmauuu. Takxe cmyO0eHmy peKkomeHOyemcs Ucrofib308amb 8€Chb
Habop mMemodos u cpedcme co8pPeMEeHHbIX UHGHOPMaUUOHHbLIX MexHos1oaull Ord U3y4YeHUsl OmeYecmeeHHou
u 3apybexHol iumepamypbl M0 OUCUUIMIIUHE, OUEHKU U aHanu3a ee meKyuwea0 COCMOsIHUS U nepcrekmus
passumusi. Emy npedocmaensemcsi 803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kraccax hakysrbmema
(313a aydumopus), umems Oocmyn K VIHmepHem-pecypcamM U 371eKMPOHHOU Mo4Yyme, UCronb308amb
uMmeroujuecss Ha KagheOpe OnNmMuUKU U CrIeKmMpPOCKonuu ¢hu3uyecko2o hakynbmema UHGOpMayUOHHbIE
MexXHOJI02uU, UCrob308amb pecypcbl 30HanbHOU Hay4yHou 6ubmuomeku BIY, 8 mom qucne 3neKmpoHHO-
6ubniuomeyHbie cucmemsi.

15. MNepeyeHb OCHOBHOW WU AOMONIHUTENBLHOW NUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOXoAUMBLIX ANA OCBOEHUA AOUCUMNIIUHBI (Crucok numepamypbl 0opMIsSemcs 6
coomeemcmeuu ¢ mpeboesaHusmu TOCT u ucnionb3yemcs obuwjasi ckeo3Hasi Hymepauyusi 0151 ecex eudos
UCMOYHUKO8)

a) OCHOBHasi nuTepaTypa:

01 Casenbes U.B. Kypc obwel cpusuku : B4 T./WN.B. Casenbee .— M. : KHOPYC, 2012, -. T.2:
Anekmpu4yecmeso u magHemusm. BonHbl. Onmuka .— 2012.— 570 c.

Cusyxun [1. B. Obwuti kypc ¢pusuku : B 5 m. /[4.B. CusyxuH .— M. : ©USMATIINT ., 2012-.T.4:
Onmuka .— 3-e u30., cmep. — 2012.— 791 c.

JlaHOc6epe, I'.C. Onmuka : y4ebHoe nocobue / I".C. JlaHOcbepe. - 6-e u3d., cmepeom. - M. :
03 @®usmamnum, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [OnekmpoHHbIl pecypc]. - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969

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

02



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
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969

6) dononHumernbHas numepamypa:

Ne n/n | Uicmo4Huk

05 Upodos Y. E. BonHosble npouecchl. OcHo8HbIe 3akoHbl / U.E. Vipodos .— 3-e u3d. — M :
BVHOM. Jlabopamopus 3HaHul, 2006 .— 263 ¢
lMpakmukym o peweHuro 3aday rno obwemy Kypcy usuku. KonebaHus 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 ghusuke : y4eb. nocobue 0nsi 8yzoe / U. E. Mipodos .— 8-e u30.
— M. : BUHOM.JTabopamopusi 3HaHul, 2007 .— 431 c.

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

B) MHOPMALIMOHHbIE 3NEKTPOHHO-00pa3oBaTenbHble pecypchl (odulmnanbHble pecypchbl MHTEPHET)™:
Ne n/n Pecypc

1. | «YHuBepcuteTckas bubnmoteka onliney https://biblioclub.ru/

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

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

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

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

* BHavane ykasbiBatotcss OBC, ¢ koTopbiMM MMetoTca goroBopa y BIY, 3aTeM OTKpbITble 3NEKTPOHHO-
obpasoBaTeribHble pecypchbl, OHNanH-kypcbl, QYMK

16. NMepeyeHb y4yebHO-MeTOANYECKOrO o6ecneyvyeHusi AN CaMOCTOATENIbHOMN paboThbl
(y4ebHo-memodudeckue pekomeHdayuu, nocobus, 3adayHUKU, MemoOUYeCKUe yKa3aHUs 10 6bIMOJIHEHUIO
rpakmu4yeckux (KOHMPOIbHbIX), Kypcoabix pabom u dp.)

Ne n/n MCTOYHUK

1 OnekTpoHHasa Gubnuoteka yyebHo-MmeToanyeckux 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 Jlatbiwes, A.H. Bsanmopgenctene anekTpoMarHnTHbIX BOSTH 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

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

5 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 -.4.2 .— 2000 .— 36 c.

6 OnTuka [OnekTpoHHLIN pecypc] : y4ebHoe nocobue k nabopatopHomy npaktukymy / [B.I'. Knioes
n ap.] ; BopoHex. roc. yH-T .— 3neKTPOH. TekCToBble AaH. — BopoHex : MispgaTensckun gom
BI'Y, 2019 .— 3arn. c Tutyn. akpaHa .— Pexum gocTtyna: Ans 3apermcTpypoBaHHbIX Yntatenem
BI'Y .— TekctoBbii pann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf>.

17. OOpasoBaTesfibHbleé TEXHONOrMu, MUCNosib3yemMble Npu peanu3auuum y4vebHomn
AUCUMNNUHBLI, BKMOYasas AUCTaHUUOHHble oOpasoBaTtenbHble TexHonoruu (AOT),

3neKTpoHHoe obyyeHue (D0), cmewwaHHOe ObyYeHue):

B yuebHOoM npouecce ucnonb3ytomcesi  cnedyruwue obpasogamersibHble  mexHosnoauu. [lo
obpazosamernbHbIM ¢hopMaM: feKyuu, npakmuyeckue u nabopamopHele 3aHamus. [lpeobnadarowumu
mMemoOamu u npuemam obydeHUs 5I8MISOMCS. 06bSICHUMETLHO-UMIIOCMpPamusHblie (06bsiCHeHUE, NMokas —
OemMoHCcmpauusi y4yebHo20 Mamepuarna u 0p.); akmueHble (aHasiu3 y4ebHoU u Hayy4HoU numepamypsbl,
cocmasrneHue cxeMm U 0p.) U UHMepaKkmuseHble, 8 MOM HUC/e U 2pyrnosbie (83auMHoe obyyeHue 8 chopme
nodzomosku U obcyx0eHuss 0oknados); UHGOPMaUUOHHbIE, MynbmumeduliHbie (paboma c calmamu
akadeMudecKkux cmpykmyp, Hay4Ho-uccriedoeamesibCKUX opaaHu3auull, 3reKmpoHHbIX 6ubnuomek u op.,


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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paspabomka npeseHmauyuli, coobuwieHuli u Ooknados, paboma C 3EKMPOHHbLIMU ObyYarouuMu
rnpoepammamu u m.r.).

OpeaHu3ayuoHHass cmpykmypa JeKUyUOHHo20 3aHamus: 1. @opmynuposka membi, uenel 3aHsamus,
riocmaxoska rpobrnemMHo20 8orpoca. 2. Pa3bsiCHeHUe 80poco8 meopemu4ecKkozo U Mpakmu4yeckKoeo fnraHa
0ns peweHusi nocmaesseHHol npobnemsl. 3. PaccmompeHue nymel peweHusi npobremMHo20 eornpoca Ha
KOHKpemHbIx rnipumepax. 4. 3aknwodeHue, ¢opmynuposka 6bieo0o8. 5. ®Popmynuposka 3adaHusi 0Ons
camocmosimesibHoU domawHel pabomel. O38y4ugaHUe meMbl credyouweao 3aHImus.

OpezaHu3ayuoHHass cmpykmypa rnabopamopHozo 3aHsamus: 1. ®@opmynupoeka uenel 3aHamus u
omeemb! Ha 8orpockbl cmydeHmos. 2. O3HakoM/IeHUe ¢ meopemu4yeckol OcHoBol pabombl, OCHOBHbIMU
npuemamu U MmexHUKou b6e3onacHocmu npu pabome c ucnonb3yemMbiMu rpubopamu U peakmugamu.3.
BbinoniHeHue akcriepumeHmarbHol Yacmu pabomsi. 4. Obpabomka aKkcriepuMeHmarsbHbIX pe3ynbmamos u
npedocmasrneHue ux 0ns npedsapumeribHOU Mpo8epKuU npernodasameriio.

Bawuma nabopamopHol pabomel Mpo8oduMCcs C Ueslbio 8bIsSI8NIEHUS YPOBHS OC80EHUST Mamepuarna rno
memamuke pabomel, criocobHocmu Oamb MPasUMIbHYO MPaKMmoeKy pe3yrbmamam, MoayYeHHbIM pu
8bIroniHeHUU pabomel. 3awuma pabombl 3akmodYaemcsi 8 ogopmieHuu pabom, ycmHolu 6ecede
ripernoGasamerisi cO cmydeHmoM 110 NosyYeHHbIM 8 pabome pe3yrbmamam U OCHOBHbIM MEeopPemuYyeckUM
roHAMUsAM o meme pabomeil.

OpzaHu3ayuoHHas cmpyKkmypa rnpakmu4ecKo20 3aHAMmus - peweHue 3aday unu cemuHap: 1. lNposepka
20mosHocmu CcmyO0eHmMo8 K 3aHsamur - UX meopemuyecKkass 20MOBHOCMb K 8bINOofIHeHUK 3adaHul. 2.
OcHoeHasi Yacmb 3aHamus, 20e cmyOeHmbI 8bIMOJIHAIOM 3a0aHusi, @ KOHMPOIb UX UCMOMHEeHUs (MoHoma u
Kayecmeo) u rnomowb ocywecmensem rnpenodasamernb. 3. 3aknoqumenbHas 4Yacmb - rodsedeHue
rpernofasamersieM UmMo208 3aHsamusi, nory4eHue cmydeHmamu 3adaHull Ha camMocmosimernbHyo pabomy.

ColepxxaHue cemuHapa, hopmupyemcsi mak, 4mobbl OHO crrocobcmeosasio rnoucKy AOnOTHUMEbHbIX
UCMOYHUKO8 3HaHUl U pa3eumuio MeopYeCKOo20 MbILUMIEHUS], yMEHUI0 Haxodumb Mymu peweHus U omeemal
Ha npobremMHbie eornpockl. 1o HekomopbiM memam 8 3adaHue MOXHO ekrvYamb nodzomosky 1 -2
Ooknadoe (coobweHull) no Haubornee CroXHbIM 8orpocam, 3abria2o8peMeHHO HasHa4yug O0KIad4yuUKos.

Tekywuli KOHmMpPOrb Po8oOUMCS MymeM [pPO8epPKU BbINofIHeHUs1 domMawHe2o 3adaHusi, 8X00HO20
KOHMpoJis (8 sude camocmosimeribHbIX U KOHMPOJIbHbIX pabom, dokados u peghepamos).

lNpu peanu3ayuu OUCYUMIUHbLI C UCMOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3oeameribHbIX MexXHOoI02ull
ucronb3yrmcsi  UHCIMPYMEHMbI  31EKMPOHHOU  UHGOpMaUyUuoHHO-obpa3osamernbHol  cpedbl  BIY
«AnekmpoHHbIl yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru),cepsucsi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi rnodyma, MecceHoOXepbl U coucemu.

18. MaTepnanbHoO-TeXHU4YecKkoe obecnevyeHne AUCLUNIIUHDbI:

Hoymb6yk Asus, ¢ 803MOXHOCMbIO O0KMoYeHuUss K cemu "MIHmepHem" u obecneyeHuem docmyria 8
3MIEKMPOHHY0 UHGbOpMayUoHHO-06paszosamernbHyto 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). [lpoegpammHasi cucmema Onsi
ObHapy>XeHUs1 MEeKCmo8bIX 3auMcmeosaHull 8 y4ebHbIX U Hay4HbIx pabomax «AHmunnazuam.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. NpoepaMMHbIl KOoMMneKkc Onsi
OBM - MathWorks. Cucmema uHxeHepHoz2o modenuposaHust ANSYS HF Academic Research.

JlabopamopHasi ycmaHoska “Ogpchbekm ®apadesi”; nabopamopHasi ycmaHoeka “inmepghepomemp Maxa-
LeHdepa”; mukpomeepOomep [INT; nabopamopHas ycmaHoska «ugpakuyusd Ha OOUHOYHOU Wenuy;
nabopamopHas ycmaHoska «[ucbpakyuss Ha cucmeme wened u OUPPAaKUUOHHbBIX pelemkaxy;
nabopamopHas ycmaHoeka «burnipusma ®peHens»; nabopamopHasi ycmaHoeka «YpaeHeHue JIUH3bIY;
Habop obopydosaHusi no meme «Onmuka C OSIOKOM nasepHbiX Jfydely»; Kpucmasnn ¢ 08yx/y4yessbiM
rpenomneHuUeM; CMekrsiHHass ecmagka Ofsi Ofbimoe8 ¢ Konbuyamu Hberomora, nabopamopHbie KOMMIeKCh!
JIKO-11, JIKO-1A, JIKO-3; nabopamopHsie modynu MPO-1, MPO-2, MPO-3, eknoyarowue, 8 mom yucre,
2ernul-HeoHo8bIl U rosynpo8oOHUKOBbLIU fla3epbl, 20HUOMempsbl, pegpakmomemp, ¢hOmoKoIopuUMempsl,
MOHOXpPOMamopbl, ONMmMuYeckue MOOyrbHble ycmaHOo8KU ¢ Habopamu modynel, obbekmusebi, Oy208bie
pmymHble famibl C UCMOYHUKaMU M[umaxus, MonspuMempbl, MUKDOCKOMbI, JIUH3bl, K8embl, KObbl,
MEH3ypKU, XUMUKambl, 2ofoepaguyeckass 0eMOHCmpayuoHHasl ycmaHoska, ronspumemp kpyeosol CM-3;
pecppakmomemp UDOP-45462M; cbomomemp KOK-5M, komnsiomep Onss obpabomku pe3ynbmamos
8blyucieHud.

Peanusayua  OucCyuriuHbl C [PUMEHEHUEM  3IEKMPOHHO20 0by4yeHus U  QUCMAaHUUOHHbIX
obpaszoeamerbHbIX MexHOo02uli ocyuwecmensemcss 4epe3 obpazogamesibHbili nopmarsn "OrneKmpoHHbIU
yHusepcumem BI'Y".

19. OueHou4HbIe cpeAcTBa ANA NpoBeAeHUs TEKYLLEeNn U MPOMEXYTOYHON aTTecTauumn
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MopsiAoK OLEHKN 0CBOEHMS obyyYatowmmMmmncs ydebHoro MaTepurana onpeaensieTcs
coaepkaHneMm crneayoLwmx pasgenos ANCUMNNHGBIL

No HaumeHoBaHuve KomneTeH WnaukaTop(bl) OLEHOUHLIE CheACTEA
n/n pasgena aucUUnnHLI umsi(n) OOCTUXKEHNS L peq
(mogyns) KoMneTeHLnn
1 OrK-1.1 TuroBkle 3aJaHus K JIEKIIMOHHLIM 1
Yrpyeue u OIK-1 OrlK-1.2 MPaKTHIECKUM 3§HHTI/I$[M I/Hf WBHyalIbHEIE
BM1eKMPOMaHUMHbIE 80/THbI OMK-1 ) 3 P » HHAUBHILY
-1. 3aJIaHMsl, OIIPOC
2 Feomempuyeckasi onmuka OIK-1 OlMK-1.1 Tunossle 3a1aHus K IEKIIHOHHBIM 1
OlnK-1.2 MPaKTHYECKUM, HHTUBHIYAIbHBIC 3aaHHsL,
OrlK-1.3 OIIPOC, OTYETHI 10 JTA0OPATOPHBIM paboTaM
3 TuoBbIE 3aJaHN K JIEKIIMOHHBIM
OMMK-1.1 A ! ’
OIIK-1 MIPAKTUYECKUM U TaOOpaTOPHBIM 3aHATHUSM,
WHmepghepeHLusi ceema OrllK-1.2
OMK-1.3 UHIUBUyaTbHBIC 33JaHHUs, OIPOC, OTYCTHI MO
' sabopaTOpHBIM paboTam
4 Lugbpakuus ceema TunoBsle 3aaHUA K JICKITUOHHBIM
bp ONMK-1.1 A . ’
OIIK-1 OMK-1.2 MIPAKTUYECKUM U TaOOpaTOPHBIM 3aHATHUSM,
) UHIUBUyaNbHBIC 33JaHHUs, OIPOC, OTYCTHI MO
OriK-1.3
n1abopaTopHBIM paboTaM
5 TuroBEIe 3aJaHUs K JIEKIHOHHBIM
OIIK-1 OrnK-1.1 MPaKTHICCKUM I/Iﬂﬂa60 aTo IfBIM 3aHHT’I/I$[M
lNonspusauusi ceema OlMnK-1.2 P parTop i
OMK-1.3 WHIUBHYaIbHBIC 33aHHsI, OMPOC, OTYETHI IO
) J1a00pPaTOPHBIM paboTaM
6 B3zaumodeticmeue OMK-1.1 Tumnosele 3agaHus K IEKIIUOHHBIM U
SJIEKMPOMagHUMHbIX 80/IHC | OITK-1 OI'IK- 1 ’ 2 MPaKTUYECKUM 3aHATHAM, UHIUBUIYaJIbHbIE
sewecmsom OMK-1.3 3a[laHKs, OIPOC, OTYETHI 110 J1A60PATOPHBIM
) paboTam
7 KeaHmossble ceolicmea TumoBsle 3aaHUA K JICKITMOHHBIM,
ceema OrK-1.1
OIIK-1 OMK-1.2 MIPAKTUYECKUM U TaOOpaTOPHBIM 3aHATHUSM,
OMK-1 '3 UHIUBUyaNbHBIC 33JaHHUs, OIPOC, OTYCTHI MO
' sa00opaTOpHBIM paboTam
npOMe)KyTO‘-IHaFl aTtTecTauunda Kommrext KM
dopma KOHTPOIS - 9K3aMeH

20 TunoBble oueHOYHbLIE cpeACcTBa U MeToAMYECKUEe MaTepuanbl, onpeaenstowme

npoueaypbl oueHnBaHnUsa U Kputepmn nx oueHnBaHus

OueHka 3HaHUW, YMEHUI W HaBbIKOB, XapakTepuaylolwas adTanbl (POpMUPOBAHUS KOMMNETEHUUA B
paMKax U3y4yeHus OUCLMMIMHBI OCYLLECTBIISETCS B XO4e TeKyLen 1 NPOMEXyTOYHOW aTTecTtaumn. Tekylias
aTTecTtaumsa nposBoauTCa B COOTBeTCTBMM C [lonoxeHunem O Tekywewn aTrectauum obydarowmxca no
nporpamMmam Bbicllero obGpasoBaHus BOpOHEXCKOro rocygapCTBEHHOrO  yHuMBepcuTeTa. Tekyuwias
aTTecTtauMs npoBooutcs B (POpME: YCTHOro onpoca (UHAMBUAyanbHbI ONpoc); nabopaTopHbiX paboT;
OLEHKN pe3ynbTaToB MNPakTUYECcKOW OesTenbHoCTU (pelleHve 3apad, pabota Ha cemuHapax). Kputepuu
OLEeHMBaHWA npuBeaeHbl HuxKe. MpomMexyToyHast atTectaums NpoBoANTCS B COOTBETCTBUM C [lonoxeHnem o
NPOMEXYTOYHOW aTTecTtaumMm obyyarwwmuxcsa Mo nporpaMmamM  Bbiclwero obpasoBaHusa. KoHTponbHO-
n3MepuTenbHble MaTepuarnbsl MPOMEXYTOYHOM aTTecTauMu BKMYalT B cebsi TeopeTudeckue BOMpOChH,
NMO3BOMAIOLLIME OLEHWUTb YPOBEHb MOMYYEHHbIX 3HAHWMW U MpakTUdYeckoe 3adaHue, MO3BOMAILIEE OLEHUTb
cTeneHb CHOPMMPOBAHHOCTU YMEHUN U HaBbIkOB. [pu OLEHMBaHWM UCMOMb3YOTCH KayeCTBEHHbIE LUKarbl
oueHok. Kputepum oueHuBaHms npuseaeHsl B n. 20.2.

[ns oueHvBaHWA pe3ynbTaToB 0OyYeHMs Ha SK3aMeHe YYMThLIBaAOTCH cneayowmne nokasaTenu:

1) 3HaHMe yuyebBHOro MaTepuana, BrageHWe MNOHATUWHBLIM annapatoMm u TeopeTUYeCKMMM OCHOBaMMU
BOSHOBbIX SIBMEHWI;
2) ymeHune CBS3biBaTb TEOPUIO C MPaKTMKOW;
3) ymeHve nnncTpupoBaTbk OTBET NpuMepamMu, ddakTamu, JaHHbIMU COBPEMEHHbIX HAay4YHbIX UCCreg0BaHUn
B ONTUKE;
4) ymeHne NpYMEHATb OCHOBHbIE 3aKOHbI U aHANM3MpoBaTh pe3ynbTaThl HAGNOAEHUN N 3KCMEPUMEHTOB;
5) BnageHue MOHATUMHLIM annapaTtoM W YMEHME MPUMEHSTb TeOpeTUYecKne 3HaHuA ONs peLleHust
npakTUyecknx 3agau .

20.1 TeKyWw M1 KOHTPOSb yCNeBaeMocTun
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KoHTponb ycneBaeMoCTU NO AUCUUMNSIMHE OCYLECTBSETCS C MNOMOLLbLIO CreaytoLwmx
OLEHOYHbIX CPeacCTB:

1. TNocelwaeMocTb NEKUMOHHbIX 3aHATUKW. [lpoBepka npenogaBaTenemM KOHCMEKTOB MO
npongeHHoMy maTtepuany.

2. BbinonHeHne npakTuyecknx 3agaHuin.

MpumepHbIN NepeyYeHb NPaKTUYEeCKUX 3afaHUN:

1. Ynpyrue BonHbl. dNeKTPOMarHUTHbIe BOJIHbI

1.1. 3a kakoe BpeMsi OT Havana OBWKEHUs Touka, korebnowasacsa no 3akoHy x=7sin(0,51rt)
(m), NpOXOaUT NYTb OT NONOXEHMS PaBHOBECUSA A0 MaKCUMasibHOMO CMeLLEeHNs?

1.2. Npwn dase 11/3 cmeLleHne YacTuLbl, KoNnebnioLencst N0 3aKkoHy KOCKHYyca, bbino paBHO
1 cMm. HanTtn amnnutygy konebaHui n cmelleHne npu dase 31/4.

1.3. MNoesq nNpoxoant MUMO CTaHumMM co ckopocTblo u=40 m/c. YactoTa vo TOHa ryaka
anekTpoBo3a pasHa 300 u. OnpegennTb KaxyLLytocs 4acTOTy vV TOHA ANd YerioBeka, CTOSILLEro Ha
nnatdopme, B ABYyX cny4asix: 1) noesa npubnwmkaeTcs; 2) noesq yaansaeTtcs.

1.4. OgHa mn3 cnekTpanbHbIX JIMHWUA, UCMYyCKaeMbiX BO30OYXOEHHbIMW MOHaMun He+, nmeer
ANnHy BonHbl A = 410 HM. HanTtu gonnepoBckoe cmelleHne AN aTor NuHuKM, ecnn ee HabnogaTb
nog yrmom 6 = 300k ny4yky OBWXKYLUMXCA WMOHOB C KUHETU4eckon aHeprmen T=10 MaB.
1 9B=1.6x10"° Ik, m=6.6x10"?7 «r.

2. FleomeTpunyeckas onTuka

2.1. Kybuueckmn cocya C Henpo3padHbiMM CTEHKaMW pacrnosiokeH Tak, 4To rnas
Habniogatensa He BMAWT €ro [Ha, HO MOMIHOCTbK BMAUT cTeHKy AB. [1o kakow BbiCOTbl h Hago
3anonHntb cocya Bogon (n = 1,333), 4TtoObl HabnogaTtenb cmor yBuaeTb npeamet F,
HaxoAsLWMNCA Ha paccTosiHUM b = 20 cM OT TOYKM CTEHKM cocyada?

2.2. CBETOBOW Ny4 pacnpocTpaHseTcsi B CTEKNE C nokasarenem npenomnenusa n = 1,24, Ha
ero nyTu BCTpeyaeTcs Lenb, 3anosiHeHHas BO34yxoM. [paHu wWwenu nnockue n napannenbHble,
paccTogHne Mexay rpaHsamu pasHo d = 6 cMm, yron nageHusa nyda Ha rpaHb o = 30°. Ha kakoe
paccTogHMe CMeCTUTCS CBETOBOM fyd, BbleAWwnn M3 LWenn, OTHOCUTENbHO MPOAOIMKEHUS
nagatowero ny4va?

2.3. Ha ropusoHTanbHoM pgHe 0accenHa nexuT nnockoe 3epkano. Jlyd cBeTta,
NpenoMmMBLUNCL Ha MOBEPXHOCTU BOAbl, OTpaXaeTCcs OT 3epKana W BbIXOOMT B BO3AyX Ha
pacctosHum d = 1,5 M oT Mmecta BxoxaeHusa. [nybuHa 6GaccemHa h = 2 M, nokasarenb
npenomMmnenunsa sogbl n = 1,33. OnpegenuTe yron nageHus nyya a.

2.4. lMNMpegmeT HaxoguTca Ha pacctosHum 0.48 M OT BOrHyToro 3epkana. 3epkano gaet
OencTBuTENbHOE M300paxeHne npegmMeTa ¢ yMeHblleHnemM k=4. Hantn paguyc KpUBM3HbI 3epkana.

3. UHTepdepeHums ceeta

3.1. [1Ba KorepeHTHbIX UCTOYHMKA, pacCTosiHME mMexay kotopbiMu d=0.24 MM yganeHbl oT
3KpaHa Ha |1=2.5 m. Ha gnuHe akpaHa L=5 cm pacnonaraetcsa N=10.5 nonoc. Yemy paBHa anvHa
BOJIHbI MOHOXPOMAaTUYECKOro CBETa, NagatoLLero Ha 3KpaH.

3.2. B onbITe KOHra Ha nyTn ogHOro 13 fnydein MOHOXpPOMaTUYECKOro cBeTa ¢ AfIMHOMW BOSHbI
A=5*10"7 M nomecTUnM NepneHAMKYNsSpHO Nydy TOHKYH CTEKMSHHYK MAacTUHY C nokasaTenem
npenomneHnsa n=1.5. lNpn 3TOM UuUeHTpanbHas CBeTMad nofioca CMecTunacb B MNOSIOXKEHMeE,
nepBoHaYyarbHO 3aHMMaeMoe NSATOM CBETMON NoNnocon. KakoBa TonwmHa CTeKnsiHHOM NacTuHel h?

4. Ondpakumsa ceeTa
4.1. Ha Henpo3payHyto NfacTuHy C KpyribiM OTBEpPCTUEM (andpakumnsa dpeHens) pagunyca

r =1 mm nagaeTt HopManbHO napasnnensHbIi Ny4yoK MOHOXpomaTmuyeckoro cseta ¢ A=750 Hm. Ha
nyTMm ny4Yyen, npoxogsawmMx 4Yepe3 OTBEpPCTMEe, MNOMELLEH 3KpaH, Ha KOTOpoM Habniogaetcs
AndpakuMoHHasa kapTuHa. Mpu KakoM MUHUMAarbHOM PAcCTOSIHUM MeEXAy NacTUHOW U 9KpaHOM,
npesbiwatowem 20 cMm, B LEHTpe aKkpaHa byaeT HabnogaTbCa TEMHOE NATHO?

4.2. Ha npaAMOYronbHyto LWenb HOpMasbHO K ee MIIOCKOCTM nagaeT napanienbHbli Ny4oK
MOHOXpomMaTU4eckoro ceeta (andpakums PpayHrodpepa); pacnonoxeHHasa 3a LWenbl fnMH3a C
doKyCHbIM paccToaHnem F=2.0 m npoeuupyeT Ha 9KpaH AUGPaKUMOHHYH KapTWUHY B Buae
YyepeayrLNXca CBETNbIX U TEMHbIX nonoc. LUnpuHa ueHTpanbHoOM cBeTnon nonockl b=5 cm. Kak
Hago M3MEHUTb LUMPUHY LWenn, 4Tobbl LeHTpanbHas cBeTnasd noroca 3aHsna BeCb 3KpaH (npwu
nobon wupuHe)?



11

5. Nonsapusauymna ceeTta

5.1. Tly4oK ecCcTecTBEHHOro cBeTa, UOyWWA B BOAE, OTpaxaeTca OT rpaHu anmMasa,
norpy>xeHHoro B Bogy. [Npu kakom yrie nageHns €g OTPa)KEHHbIN CBET NOJSTHOCTLIO NONAPU30OBaH?

5.2. AHanusaTtop B k=2 pasa yMeHbLUaeT MHTEHCUBHOCTb CBETa, NPUXogsaLLero K Hemy oT
nonspusaTtopa. Onpegenutb Yron da MeXay nMAoCKOCTAMM MponycKkaHua nonsipusaTtopa wu
aHanusartopa. lNoTepsAmMn MHTEHCMBHOCTU CBETA B aHanM3aTope npeHebpeyb.

6. Bzammopgeuncreue ANEeKTPOMarHUTHbLIX BOJIH C BelleCTBOM

6.1. Ha cKonbkO MpPOLEHTOB yMeHbLUAeTCs WHTEHCUBHOCTb CBETa, KOTOPbIN
pacrnpocTpaHsieTCa B BeLlecTBe, TOMWMHA Crosd KOTOPOro B NepBOM crlydae paBHa 1 Mm, a BO
BTopom 1 wm? KoadbduumeHT nornouwieHms BeuwlectBa paBeH o=1.2 w™m'. Cuutatb
pacnpoCTpPaHAIOLLYOCS BOSHY MSIOCKOM M MOHOXPOMaTUYHOMN.

6.2. KakoB k03dhMLMEHT MOrnoLeHns BewecTBa, eCinn CBeT nagas nepneHankynsapHo no
oyYepeau Ha OBe MNacTUHKU U3 Hero (TonwmHa nepBor nnactuHkM 102 cMm, BTOPOM NNACTUHHKM
5*102 cM) yMeHbLUaeT CBOK MHTEHCUMBHOCTb MOCIIE NMPOXOXAEHWUS MEPBOW NNacTUHKM Ha 82%, a
nocne BTOpon Ha 67 % OT nepBOHa4YarbHOW MHTEHCUBHOCTMW.

7. KBaHTOBbIE CBOMUCTBa cBeTa

7.1. Ha meTannunyeckylo NfacTUHKY nagaeT MoHoxpomatudeckum cseT € A=0.413 MKwM.
POTOANEKTPOHbI 3aePXKMBAOTCA NPWU HanpsbkeHun anektpudeckoro nons U=1 B. Onpepenutb
paboTy BbiIxOA4a B 3MIEKTPOH — BOMbTAX M KpacHyo rpaHuly dpotoaddpekTa.

7.2. B pesynbtate KomnTtoH — adpdpekta poTOH npu coygapeHMM C 3MEKTPOHOM Obisi
paccesiH Ha yron 90°. QHeprua paccesiHHoro ootoHa £2=0.4 MaB. OnpenenuTb aHeprnto oToHa
€100 paccesHus.

B koHLe Kaxgoro 3aHATMS MPOXOAMT ONpoc No mMaTtepuanam npoLlueawero npakTu4eckoro
3aHATMSA B hbopmaTe LUCKYCCUM.

Mpumep komnnekTa 3agaHUM AN KOHTPONbHOW paboThbl
Tema MlHmepghepeHyus ceema. Lugbpakyus ceema
BapuaHT

3apanwue 1. B yctaHoBke tOHra, Haxogswencs B Bo3gyxe, pacctosHue d mexay wenamu S1 n S2
paBHO 1 MM, a paccTosHue L oT wenewn go akpaHa 3 m. Onpegenute pasHOCTb Xoa4a nyyen,
npuxoasLmx B TOUKY 3KpaHa M, ecnu pacctosiHue | 4o Hee oT ueHTpa akpaHa 3 mm. OTBeT
npeacTaBbTe B

T o] Y=Y o= b PP
3apaHue 2. Ha noBepxHOCTb CTEKISAHHOW NPU3Mbl HAHECEHA TOHKasi NNIEHKa C nokasaTenem
NPenoMneHuns Nan < Ner ToNWwmMHOM 112,5 HM. Ha nneHky no Hopmanu K Hel NnagaeT CBET C ASIMHOM
BOJIHbI 630 HM. MpK KakoM 3HaYeHUN nokasaTensi NPenoMIIEHUs Mny NNeHKa byaeT
«MNpPOCBETNSAIOLEN»?

3apanuve 3. Ha audpakumnoHHyto pelueTky, cogepxawyto n = 400 wtpmxoB Ha 1 MM, nagaeT
HopMarnbHO MOHOXpoMaTudecku ceet (A = 0,6 mkm). Hangnte obuiee Ymcno AndpakumMOHHbIX
MaKCMMYMOB, KOTOpble AaeT 3Ta peweTtka. Onpegenute yron @ gudpakumm, COOTBETCTBYOLLNIA
nocnegHemy

=T o 1Y 1Y L PP

BapuaHT

3apanve 1. B onbiTe KOHra oTBepCTMSA OCBELLanMCb MOHOXPOMATUYECKMM CBETOM OJIMHOW BOJHbI
600 HMm. PaccTtosiHne mexay oTBepctuamm 1 MM, paccTtosiHue OT OTBEepCTUMi A0 3KpaHa 3 M.
Harante nonoxeHue nepBbIX TPEX CBETNbIX NOMOC.

3apanwue 2. MapannenbHbl Ny4OK CBETa NagaeT HOPMarbHO Ha NIOCKOBbLINYKMY CTEKNAHHYI0
NVH3Y, Nexallyto BbiNyKrnonW CTOPOHOW Ha CTEKMNSHHOW nnacTuHke. B oTpaxeHHoM ceeTe
HabnopgatoTca konbua HetoToHa. MNpoBeas onbIT B OTPaXKEHHOM CBETE, U3MepuUnu paamyc TpeTbero
TemMHoro konbua HeloToHa. Korga npocTpaHCTBO MexXay MacTUHKON 1 NIMH30M 3anofHWIm
XMAKOCTbIO, TO TOT XXe pagunyc nano MMeTb KOMbLO C HOMEePOM Ha eauHuuy 6onbwmnm. Onpegenute
nokasaTenb npenomMneHus
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D0 Va1 (o o3 17 AT

3apanve 3. Ha gudppakumoHHyto pelleTky, cogepxatlyto n = 500 wTpmxoB Ha 1 MM, NagaeT B
HanpaeneHnn HopMmanu kK ee NOBepPxXHOCTU Benbiii ceeT. CNekTp NpoeLmpyeTca NoMeLLeHHOW B6NN3m
peLleTKn NMH30M Ha akpaH. OnpegenuTe WUPWHY b cnekTpa nepBoro nopsifka Ha akpaHe, ecnm
paccTosHune L nMH3bl 4o 3KpaHa paBHO 3 M. ['paHuubl BuanmocTu cnektpa Akp = 780 HM, A® = 400
HIVL ettt ettt ettt e e e e e e et ee e e et a e e e et e et e aea et a e e e

KpuTepum oueHku:

- OUeHKa «OTMMYHO» BbICTABMSAETCA CTYAEHTY, €CNU MpU BbINOMIHEHWM KOHTPONbHOW PaboThl
pelleHbl 3agayvm 6e3 3amevaHui;

- OLEHKa «XOpPOLLUO» BbICTABMAETCA CTYAEHTY, €Cnv Mpu BbINOMTHEHNUN KOHTPOSIbHOM paboThl
NPaBUMNbHO PeLLEHbI 3a4a41 C HEKOTOPbLIMU 3aMeYaHUAMMU;

- oOueHKa «ydoOBNEeTBOPUTENbHO» BbICTABMSAETCA CTYAeHTy, €eCnn B KOHTpOnbHOW paboTe
NpPaBUMNbHO PeLLEHbI MONOBNHA 3aday;

- OUEHKa «HeyaOBNeTBOPUTENbHO» BbICTABMNSAETCA CTYAEHTY, €CnM B KOHTpOnbHOW paboTe
npeanaraemMblie 3agayvum pellueHbl He Obinu.

3. BeinonHeHue nabopaTtopHbix paboT
MpUMepHbI NepedeHb NabopaTopHbIX paboT:
- lTabopaTopHasa paboTa Ne1

«OnpegeneHve pagunyca KpuBWM3HbI NMOBEPXHOCTU FWMH3bl U OfIMHbI CBETOBOWM BOJSIHbI C
nomoLlbto koney, HetoToHa»

- labopaTopHasa paboTta Ne2

«MHTepdepeHUms ceeTa B NfiockonapanesibHon CTEKSIHHON NIaCTUHE»
- labopaTtopHasa pa6orta Ne3

«NHTepdepeHuns cBeTa OT ABYX KOr€PEHTHbIX MICTOYHUKOB CBETa»

- lTabopaTopHasa paboTta Ne4

«UHTephepomeTp Maxa-Liengepa»

- lTabopaTtopHas pa6oTta Ne5

«Odundpakuma MOHOXpOMaTMYECKOrO CBETA HAa OAHOM U HECKOSMBbKMNX LLENSX»
- lTabopaTopHasn pa6oTa Ne6

«OnpegeneHve AnNnHbI CBETOBOWM BOJSHbI C MOMOLLbIO ANPaKLMOHHOM PELLETKNY
- lTabopaTopHasn pa6oTa Ne7

«lMony4yeHune n nccnegoBaHve NoNApM3oBaHHOro ceeta. 3akoH Mantocay

- lTabopaTopHasn pa6oTa Ne8

«Monsipn3aums cBeTa Npu oTpaXKeHUn 1 npenomneHun. 3akoH bproctepa»
- lTabopaTopHas pa6oTta Ne9

«U3yyeHne agphbekta Gapagesn»

- lTabopaTtopHasa paboTta Ne10

«MNayyeHne dpoToadpdekTar

JTabopaTtopHble paboTbl BLINMOMHAKTCA Ha 3aHATMM B TEYEHUE 2 aKkageMNYeCcKnx 4acoB. 3a
3TOT nepuo CTYAEHT LOMMKEH, O3HAKOMMBLLMCH C NOPSAKOM BbINOSIHEHMS 3a4aHusi, NPY NOMOLLM
npenofasaTtensi BbINOMHUTL MPaAKTUYECKYI0 YacTb paboTbl, NPpeacTaBUTb NOMyYEHHbIE pe3ynbTaThbl
npenoaaBaTternto U, eCnv NO3BONSET BPEMSI, MPUCTYNUTL K 0POPMIIEHNIO paboTbl M HOPMYIIMPOBKE
BbiBOAOB. Cneaytowee nabopaTtopHoe 3aHATME CTyAeHT HavvHaeT C  NpeAacTaBneHus
ochopMneHHOM paboTbl, OTYMTLIBAETCS NO paboTe u Nony4vaeT crneayollee npakTuieckoe 3agaHue.

MprMepbl KOHTPOJIbLHbLIX BOMPOCOB K OTYETY NO flabopaTopHbIM paboTam
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1. WHTepdepeHuns MoHOXxpomaTuyeckoro ceeta. PacyeT uHTepdepeHUMOHHOW KapTWHbI Mpu
OBYXNy4yeBOW UHTepdepeHuun (ONTUYECKM MNyTb, OMNTMYECKas pPas3HOCTb XOAa, ycrnosus obpasoBaHus
MaKCVMYMOB 1 MUHUMYMOB, LUMPUHA MHTEPdEPEHLNOHHOWN MONOCHI).

2. KorepeHTHbIe UCTOYHUKM, CMOCODbI MX NonyyYeHns (MeTod AeneHusa amnauTyabl U MeToq OeNeHus
BOJTHOBOrO (ppoHTa).

4. NHnTepdepeHumst B TOHKMX NNEeHKax. YTo o3Ha4YaeT TEPMUH «TOHKasl NyieHKa» ?

5. MNMonocekl paBHOW TOMLLMHBLI U PABHOMO HAKMOHA.

6. Konbua HbloToHa B OTpa)eHHOM K npoxosuieM ceeTe. OObACHUTE MPUYMHY BO3HUKHOBEHUS
NHTEepepeHLMOHHBIX nonoc. MNovyemMy oHN UMetoT hopmy Konew?

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

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

9. B yem 3akniovaeTca sBneHve andpakummn?

10. Yem otnnyaetcsa gudppakuma dpeHens ot gudppakumm ®payHrodepa?

11. YTto Takoe BONHOBOW (OPOHT, BONTHOBAs MOBEPXHOCTbL?

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

13. Yto Takoe 30HbI PpeHens?

14. B yem 3akntovaeTcst MeTof 30H PpeHena?

15. Kakne JomxHbl ObITb BbIMOIHEHbI YCIOBMS, YTOOBI MOXHO ObIno HabnogaTe gudpakumio?

16. B yem 3aknto4aeTcs SBnNeHve nonsipusalmmn ceeta?

17. Yem oTnmyaeTca NMHENHO-NONSPU30BAHHbLIV CBET OT eCTECTBEHHOrO cBeTa?

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

19. MOXHO Nu ¢ NMOMOLLLIO nonspusaTtopa M aHanusatopa onpefenuTb Tun nonapusauumn ceeTa
(nnHenHasn, kpyroeas, annunTnyeckas)?

20. CpopmynupyiTte 3akoH Mantoca.

21. YeMy paBHa UHTEHCUBHOCTb ECTECTBEHHOIO CBETa, NpoLueLlwero 4Yepes nongpusartop?

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

23. CchopmynupyiTe 3akoH bproctepa.

24. lNMokasaTb, YTO Npu NageHun ceeTa noa yriom bprocTepa, OTpaXXeHHbI U NPENOMIIEHHbIN JTy4n
B3aMMHO nepneHanKYnsapHbI.

25. 3anuwute ddopmynbl PpeHensa. Kakve BenMuMHbI OHM CBA3bIBAlOT? [ns kakoro ceeTa
NPUMEHNMbI 3TN POpMynbI?

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

27. B 4yem cocTouT 1 4eM obbsacHaeTcsa adpdekt Papanen?

28. Kakne napameTpbl cpeabl onpeaensitoT NnoctosHHyo Bepae?

29. KakoBa npepgnonaraemasl 3aBUCMMOCTb MOCTOSHHOW Bepge oT 4yactoTbl cBeta B obnactu
cnaboro oNTMYeCKOro NOrnoLWeHnsa?

30. B uem cocTouT siBneHIe BHEIHETO GoToddhderTa?

31. Yto Takoe “kpacHas rpanuia”’ Gporosdpdexra?

32. ChopmynupoBaTh 3aK0HbI oToddheKTa.

33. Uro Takoe KOHTaKTHAsl pa3HOCTh [TOTEHIIMAIIOB M KAKMM 00pa30M OHa BJIHMSET Ha XapaKTEPUCTHKY (HOTOIIT
C€MCHTA.

34. Uro Ha3bIBAETCS BOJIBTAMIIEPHON XapaKTEPUCTUKON (OTOIIEMEHTA?

35. Or 4ero 3aBUCHUT HaYalIbHAS CKOPOCTb BbIPBIBACMBIX CBECTOM SHEKTPOHOB?

36. Ot gero 3aBucHT cuia HOTOTOKA?

37. O6bsacHuTe PU3NICCKHUI CMBICIT 33I€PIKUBAIOIIETO MOTCHIIHATIA.

KpuTepuu oueHku:

- OLEHKa «3a4TeHO» BbICTABMSETCA CTyOEHTY, eclv 3adaHue BbINOMHEHO W JdaHbl NpaBuUSibHble
OTBETbI Ha GOMbLUMHCTBO BONPOCOB K paboTe;

- OLiEHKa «He 3a4TeHO» BbICTABMNAETCA CTYAEHTY, eCn 3aJaHne He BbIMOMHEHO UMW BbIMOMHEHO C
CYLLLECTBEHHbLIMM 3aMeYaHUAMU.

20.2 NpomexyToyHana aTrecTaums

MpomexxyToyHasa aTTecTtaums no OUCUUNIIMHE OCYLLECTBASETCA C MOMOLLBI CreaytoLmx
OLIeHOYHbIX CPeCTB:
MepeyeHb BonpocoB K KUM:
1. YpaBHeHue nnockon n cepudeckon BonHel. Pasa BonHbl. BonHoBas NnoBepxHOCTb. [AnnHa BOMHbI,
BOJTHOBOE 4MCIO, BOFTHOBOW BEKTOP. 3aTyxaloLme BOmHbl. BonHoBoe ypaBHeHMe.
2. OHeprus ynpyrux BonH. Ctosiume BonHbl. 3ByKOBble BOMHbI. ekt Jonnepa Ans 3ByKOBbIX BOSIH.
YpapHble BOMHbI.
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3. BonHoBoOe ypaBHeHWe ans aNeKTpoOMarHUTHOro Nons. YpasHeHMe NioCKON MOHOXPOMaTUYECKON

BOSTHbI. OCHOBHbIE XapakTEPUCTUKN ANEKTPOMAarHUTHbIX BOSIH.

OHeprns N UMNynbC ANeKTPOMarHnTHbIX BOSTH. ManydyeHne gunons. Sddekt BaBnnosa-YepeHkosa

OTpaeHue 1 NnpenomMneHve NoCcKOoN BOMHbI Ha rpaHvLe pasaerna ABYX ANANEKTPUKOB. 3aKOH

OTpaKeHUs 1 NperioMreHns BorHbIl. [1onHoe BHyTpeHHee oTpaxeHue. KoathduuneHT oTpaxeHus u

MPOMyCKaHMSA BOMHbI NPW HOPMarnbHOM NageHun Ha rpaHvly pasgena.

6. OCHOBHbIE 3aKOHbI FEOMETpPUYECKO ONTUKK. [NonHoe BHYTpeHHee oTpaxeHue. KoaddurumeHT
OTPaKeHUs 1 NPOMYyCKaHUS BOSHbI NPW HOPManbHOM NageHuun Ha rpaHvuy pasgena.

7. WHTepdepeHUmMs NNoCKMX MOHOXpOMaTMYECKNX BOMH. PaccTosiHne mexay nHTepdepeHUnoHHbIMK
nonocamu. [NpocTpaHCTBEHHAA 1 BpeMEHHast KOrepeHTHOCTb. Cxembl HabnoaeHns
nHTepdepeHunn.

8. [lonockl paBHOM TOMLWMHBI U PaBHOrO HaknoHa. [NpocseTneHne ontuku. MHoronyvesas
nHTepdepeHums.

9. [MpuHuwmn lMNovreHca-PpeHens. 3oHbl PpeHens. dudpakuusa PpeHens Ha NPocTenLwnxX nperpagax

10. AndpakumnoHHas pelieTka. Paspeluatowas cnocobHOCTb ONTUYECKMX NPNBOpPOB.

11. ECTeCTBEHHbIN 1 NONSPU30BaHHbIN CBET. [Nonspusauns npyn oTpaKeHUn 1 npenomneHnn. Yron
Bptoctepa.

12. AHM30TpONHble cpeabl. [IBONHOE Ny4denpenomMmneHne B oqHoocHoM kpuctanne. OBbIkHOBEHHbIV U
HeobbIKHOBEHHbIV Ny4un. Xo4 nyvyen B OAHOOCHOM Kpuctanne.

13. Ouncnepcusa ceeTa. AnemeHTapHas Teopus gucnepcuu ceeta. KomnnekcHas gnanekrpuyeckas
NMPOHMLAEMOCTb BelLecTBa.

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

15. KBaHTOBas npupoga nanyyeHus. TennoBoe many4eHue n ero 3akoHbl. CnekrpanbHas NNoTHOCTb
paBHOBECHOro TennoBoro usnyyenns. dopmyna lNnaHka. Heo6xoaMMOCTb KBAHTOBbIX
npegcraBneHni.

16. doToanekTpmnyeckun adhdekt. Xummyeckoe aencrtame ceeta. Acpdekt KomntoHa. [laBneHune ceeta..

17. ATomHble nepexoabl. CnoHTaHHOE M3nydyeHue, cpegHee BPeMs XM3HWN B BO3OY)XKAEHHOM COCTOSHUM.
NiomnHecueHums. BeiHyxaeHHoe un3nyyeHune

18. OnTuuyeckme KBaHTOBbIE reHepaTopbI.

OnuncaHne TexHonormm nposegeHnd

MpomexyToyHas aTTecTtauust Mo OUCUMNNMHE — OUeHKa. B npunoxeHue Kk gunnomy
BHOCUTCS OL|eHKa.

OK3ameH npoBoANTCs B NUCbMeHHON dhopMme. Kaxkabii OuneT BKMOYaET ABa TEOPETUHECKUX
Bonpoca. ObyyvatoLmics 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:

- npedBaputenbHas oOueHka kadecTBa paboTbl Ha NEKUMOHHbLIX, NPaKTUYECKUX W
nabopaTopHbIX 3aHATUSX;

- MONIHOTa OTBETOB HA BONPOCHI 3k3aMeHaLMoHHoro buneta.

Ecnu cTyneHT He ocBavBaeT AMCUMNIMHY B YCTaHOBMEHHOM Mporpammori obbeme 1 B
CPOKW, onpenerneHHble rpackoM y4ebGHOro npoluecca, OH He [onyckaeTcsl K MPOMEXYTOYHOWM
atTecTauuv no AaHHomy Buay yuyebHou paboTsl.

Kputepun oueHkn paboTbl 0BOyyarolmxcsi, KOTOPble COOTHOCATCS C  YPOBHSIMU
chOpPMMPOBaAHHOCTN KOMNETEHLMIA:

ok



15

KpI/ITepVII/I OLIEHMBaHUS KOMMNETEHLMI

YpoBeHb
cchopmupoBaH
HOCTU
KOMMEeTEeHLU N

LLikana oueHokK

/_IOCG‘U,{GHUG‘ 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.

[NosbiweHHbIU
yYpO8€eHb

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.

Heydoenemso-
pumersnbHO

CocTtaButenb:

TaTtbsiHnHa EneHa lNaBnosHa,

KaHanoat (bI/I3I/IKO-MaTeMaTI/I‘-IeCKI/1X HayK, OOUEHT

[Mporpamma pekomeHgoBaHa HMC

T

#
’

dbunsnyeckoro akynbTeTa

(HanmeHoBaHuWe hakynbTeTa, CTPYKTYPHOIO
nogpasgeneHus)

npoTokos oT 20.06.2023 Ne 6
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