MWHOBPHAYKU POCCUN
OEAEPAINBHOE NOCYAAPCTBEHHOE BIOMKETHOE OBPA3OBATEITIbHOE YYPEXKOEHUE
BbICLLEIO NMPO®ECCUOHAITLHOIO OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BINO «Bly»)

L YTBEPXOAKO
/ 3aBeayowmin kaceapon
/%; ONTUKM WU CNEKTPOCKOMUU

(OBumHHMKOB O.B.)
~ nodnucsk, pacwughposka noodnucu

24.06.2022r.

PABOYASA NPONrPAMMA YYEBEHOW OAUCLUUMIIUHbBI
51.0.12.04 BonHbI 1 ONTUKA

Ko0 u HaumeHosaHue AucyunIuHbI 8 COOM8EemMcmeuu ¢ y4ebHbIM r1aHoM

1. Ko u» HaumMeHOBaHUe HanpaBieHUs1 NOAroToBKMU/cneumanbLHOCTH:

14.03.02 5idepHbie ¢husuka u mexHono2uu

2. Mpodunb noaroToBku/cneumnanusauma: __ usuka amomMHo20 sidpa u Yyacmuy,

3. KBanudumkauma BbinyCcKHUKA: Bbicwee obpa3ogaHue
(6akanaep)
4. Popma oGy4eHus: OoYHas

5. Kacheppa, oTBevarLasn 3a peanmsaumio QUCLUMNIUHDI:
kadheapa ONTUKU U CNEKTPOCKONUMU
6. CoctaBuTENM NporpaMmmbl:

JleoHosa JluaHa KOpbesHa, kaHdudam hu3uKo-MamemamuyeckKux Hayk, OoOUEeHm
(U0, yyeHass cmeneHb, yyeHoe 38aHue)
[pesuesa NpuHa [eHHadbesHa, kKaHoudam hU3UKO-MameMamuy4ecKkUux HayK

7. PexomeHpoBaHa: _ HMC ¢usuyeckozo ¢p-ma BI'Y npomokorn Ne 6 om 23.06.2022
(HaumeHogaHue pekomeHOywel cmpykmypbl, 0ama, HOMep MPOMOKoa,

ommemku o rpodseHUU 8HOCSAMCS 8PYYHYIO)

8. YuebHbin roa:_ 2023/2024 CemecTp(bl): 4




9.Llenu 1 3apaym y4ye6HON ANCLUNIIUHDBI
Llensamu oceoeHusi y4ebHol OucyunnuHbl "BonHbl U onmuka” saensomcs: ¢hopmuposaHue
rpogheccuoHarnbHoOU KomMrnemeHyuu cmydeHmoes ¢husudeckoz20 ¢hakyrnbmema, obydaroujuxcs
rno HanpasneHuwo " SoepHbie ¢husuka u mexHosnoeuu", 8 obnacmu u3U4ECKUX OCHO8
80JIHOBbLIX U OMMUYECKUX S811eHUU.

3adayu yyebHoU OucyunIuHbI:

- paccmompemb €OUHbIU MOOX00 K U3y4YeHUK B80JTHO8bIX MPOUEeCcco8 pasfuyvyHol ¢usudeckou
rpupoosl,

cepopmuposamb  y cmydeHmos rnpedcmasrieHue 06 OCHOBHbIX 3aKOHOMEPHOCMSIX

8030y)KOEHUS U pacrpocmpaHeHusi 80J1H, 0 Hauboriee 8axXHbIX OMMUYECKUX SI8TEHUSIX;

- 0amb HasbIKU rnpocmeliuwux npakmu4eckux pacyemos 80/IHO8bIX MPOLUECCOs.

10. MecTo y4ye6HOM AMCUMNNUHBLI B cTpyKType OOI:

OucumnnuHa 6asoBor yactu umkna 61.0.12 (dusumka).

11.

Mnann pyemMmbie pe3ynbTaTthbl

obyyeHus no aucuunnuHe/moaysnio (3HaHuA,

YMEeHUA, HaBbIKVI), COOTHEeCEeHHble C mnnaHnpyemMbiMn pe3yrnbTatamMmm OCBOEHUA
o6pa3OBaTeanoﬁ nporpamMmmbl (KOMneTeHLl,I/ISIMI/I) n MHAUKaTopamMmum Ux AOCTUXEeHUA.

Kona HasaHue Koa(bt) UHamnkaTtop(bl) MnaHvpyeMble pe3ynbTaTbl 00yyYeHust
KomneTeHummn
3HaTb: OCHOBHbIE 3aKOHblI €CTECTBEHHOHAYYHbIX
3HaeT OCHOBHbIE OVNCLUUNIVH
3aKOHbI
€CTECTBEHHOHaY4Hbl | 3HaTb: PU3NYECKME OCHOBBI, PyHOAMEHTANbHbIE
X OUCUUNIIMH B NOHATUA N 3aKOHbI OMTUKK
npocdpeccuoHansHon
[eaTenbHOCTH, 3HaTb: OCHOBbI MOCTAHOBKM 3KCMEPUMEHTOB,
OrK-1.1 MeToAbl NO3BONALLUNX U3Yy4aTb ONTUYECKUE SABNEHUSA
MaTemaTU4ecKoro
CnocobeH aHanusa u 3HaTb: MeToabl 06paboTKM 3KCNEPUMEHTANbHbIX
ncnonb3oBaTb MOAEeNMpPOBaHUs, pe3ynbTaTos, OLIEHKM norpeLlHocTemn
©a3oBble 3HaHus TeopeTn4eckoro n NpoBeAEHHbIX N3MEPEHUI
€CTEeCTBEHHOHay4H aKcnepumeHTanbHor
bIX ANCLMMINH B O nccrnenoBaHus
npogeccuoHanbHo
OnK- 1 AeaTenbHoOCTH,
1 NPUMEHATb
MeToabl YMeTb:  UCNOMb3oBaTb  OCHOBHbIE  3aKOHbI
MaTemMaTU4YeCcKoro €CTeCTBEHHOHaY4YHbIX OVUCUUMNNWH B
aHanmsa un WNcnonbayet npodeccnoHanbHON AesTENbHOCTU, NMPUMEHSTb
MOenMpoBaHus, OCHOBHbI€ 3aKOHbI MeToAabl MaTemaTU4ecKoro aHanusa n
TEOoPETUYECKOTO U €CTECTBEHHOHAY4YHbl | MOAENMPOBaHWS, TEopeTU4ecKoro n
3KCMepMMeHTarnbHO X OUCUMNIIMH B 3KCMNepMMEHTarbHOro UCCreaoBaHNs
ro uccrnenoBaHus npogeccuoHanbHomn
DeaTenbHOCTH, YMeTb: NPUMEHSITb MaTeMaTudeckne MeToabl
OlK-1.2 | nmpumeHsieT MeTOAbl | NPV pelleHnn 3agad no onTuke
MaTemMaTU4ecKoro
aHanusa u YMeTb: ucnone3osaTb yyebHoe obopygoBaHue
MOAENMPOBaHNs, Ons  uccnefoBaHus  PasnuuHbiX  OMTUYECKUX
TEeopeTn4ecKoro n npoueccoB
aKCrnepumMeHTanbLHor
0 uccrnenoBaHus YMmeTb: aHanuanpoBaTb pe3ynbTaThl
HabNIOEHNA N 3KCNEPUMEHTOB C NMPUMEHEHNEM
OCHOBHBbIX 3aKOHOB M MPUHLMUMNOB ONTUKK
OlK-1.3 | Bnapgeet HaBblkamu | BnageTb: HaBblkaMu MCMNOMb30BaHUA OCHOBHbIE
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MCMNONb30BaHMs
OCHOBHbIX 3aKOHOB
€CTECTBEHHOHAYYHbl | 3aKOHbl ~ €CTEeCTBEHHOHAyYHbIX  OUCLMMNIVH,
X AVCLUMMIUH B NPUMEHSIS MeToAbl MaTeMaTUYecKoro aHanmsa u
npodgeccuoHanbHON | MOAENMPOBaHHS, TeopeTnyecKkoro n
OEeATENbHOCTH, 9KCNEPUMEHTAaNbHOIO UCCNEAOBaHNS.
NnpUMeHeHns
MeTOO0B Bnapetsb: HaBblKaMm NPUMeEHEHMUs
MaTemMaTM4yeckoro | mMaTtemaTu4eckux MeTOLOB NpW peLleHun 3agday
aHanusa u Mo BOSIHOBLIM MpOLIECCaM U OMNTUKe
MOZENUPOBaHWUs,
TEeopeTUYECKOro u
3KCNnepuMeHTanbHor
0 UccnegoBaHus

12. O6beM AMcUMNNHbI B 3a4eTHbIX eanHuLax/yac. (s coomsemcmesuu ¢ y4e6HbIM AaHOM)

— 5/180.

dopma NpoMeXXyTOYHOMN aTTeCcTauumn (3avem/sk3ameH) IK3aMeH

13. TpyaoeMKocCTb No BMaam y4yebHomn paboTbl

TpyaoemMKocTb
o cemecTpam
Bua yyebHon Thl
A y4ebHoi pabo Bcero 4 cemecTp
AyOuTopHbIe 3aHATUS 84 84
nekumn 34 34
B TOM Yucre: npakTuyeckme 16 16
nabopaTtopHble 34 34
CamocTtosTenbHas paborta 60 60
B TOM Ymcre: KypcoBas pabota (NpoekT) 0 0
dopmMa NpoMeXyTOHHOM aTTecTaLmm 36 36
(3k3ameH - 4ac.)
WToro: 180 180
13.1. Coneprxanue IUCIUINIMHEL
n/n Peannzauns
pasgena
HanmeHoBaHue pasgena OVCUMMINHBI C
CopepxaHue pasgena AMCumnivHbl
ONCUNNIINHBI NOMOLLIbIO
OHNanH-kypca,
QYMK *
1. JleKUNOHHbIE 3aHATUSA
1 OmntaiiH-Kype
PacnpocmpaHeHue 8071H 8 yrnipyaol cpede. YpasHeHue "Bonbl 1
Vrpyaue eorHb! rirnockol u cghbepuyeckoli 80rHbl. BoriHogoe ypasHeHue. onTuka"
CKopocmb yrpyaux 80J1H 8 pa3fiudyHbIX cpedax. dHepausi https:/
yrpyaux 8osiH. Cmosiyue 80J1HbI. 38YK08bIE 8OJTHbI. edu.vsu.ru/
OAppexkm fornnepa 8 akycmuke. course/
2 3rekmpomazHUMHbIE 0JTHbI view oho?
OcHogHble cgolicmea ceemosbix nonet. YpagHeHus id= 42 OF;.
Makceenna. BonHogoe ypaeHeHue 0115 1a=
371IeKMpPOMacHUMHO20 oJisl. YpagHeHuUe niiocKol
MOHOXpPOMamuyeckoli 80HbI. DHepausi
anieKmpomMagHUMmMHbIX 80J1H. Bekmop lNoliHmuHaa.
WHmeHcusHOoCMb 3r1eKmpomagHUMHoOU 801HbI. Mnynsc
80/1HbI U OasnieHue Ha cmeHKy. Oghgpekm [onnepa dns
371eKMpoMacHUMHbIX 80JTH. M3nyyeHue 08UXyuie20cs
3apsda.
OmpaxeHue U npesomseHUe niiockol 80/IHbI Ha 2paHuye



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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pasderna 08yx OUINEKMPUKO8. 3aKOH ompaxxeHus U
rpesioMeHust 8011HbI. [TofIHOE BHyMpPEHHeEe ompaxxeHue.
KoaghcbuyueHm ompaxkeHusi U nporyckaHusi 60JHbI npu
HOpMasibHOM nadeHuU Ha epaHuyy pasdena

r'eomempudeckasi onmuka

BakoHbl 2eomempuyeckol onmuku. 3akoH ompaxkeHusi u
npenomeHuUsi 8011HbI. [1onHoe 8HympeHHee ompaxeHue.
lMpuryun ®epma. KoaghgpuyueHm ompaxxeHusi u
rpesIoMIIEeHUSs 80JTHbI MPU HOPMasibHOM radeHuu Ha epaHuuy
pasdena. KoaghgpuyueHm ompaxkeHUs1 U rMpesioMieHust
80JIHbI MPU naparsnnenbHoM nadeHuu Ha epaHuyy pasodena.
lnockonapannenbHas nnacmuHka. 3epkana. JIUH3bI.
lpusmbl. OnmuYeckue cucmemal

UHmepgbepeHyusi ceema

SAsneHue uHmMepghepeHyUU N1eKMpPOMazHUMHbIX 8OJIH.
UHmepgbepeHyusi NocKux MOHOXPOMamu4YeCKUX 60JTH.
PaccmosiHue mexdy uHmepgepeHyUOHHbIMU o10camu.
BpemeHHas kozepeHmHocmb.

lMpocmpaHcmeeHHasi KoeepeHMHoCMb. Posib KOHEYHbIX
pasmepos ucmoyHuka. Onbim KOHaa (¢ y3kol u wupokol
wersnbro). Paduyc u o6vem koeepeHmHocmu. Criocobbi
HabrrodeHuss uHmepghepeHyuu ceema.
UHmepgbepeHyusi npu ompaeHuu 0m MOHKUX M/1aCMUHOK.
lNonockl pagHO20 HaKMoHa U Mo0Ckl pagHOU MOMUUHBI.
Konbua Hetomona. lNpoceemeHue onmuku.
UHmepgpepomemp MalikenibcoHa. MHozony4egas
uHmepgepeHyusi. Uumepghepomemp Pabpu-llepo.

Jucbpakyusi ceema

lMpuryun MNoticeHca-PpeHens. MHmeepan Kupxzogha. 3oHb!
@peHens. Jugppakyus ®peHerns Ha KpyarioM omeepcmuu u
Ha Kpyarom Oucke.

JAugppakyus ®payHaopepa. Juppakyus Ha y3kol wenu.
JugppakyuoHHas pewemka. ['onoepaghus. ( npakmuka,
n1abopamopHble pabomei)

lMonspusayusi ceema

EcmecmeeHHbIl u nonspu3oeaHHbIl ceem. YacmuyHo
ronsipu3osaHHbIt ceem. lNonsgpusamopsl. CmerneHs
nonspusayuu. MNonspusayusi npu ompaxeHuu u
npenomneHuu. Yeon bprocmepa. [solHoe
nyyeriperiomieHue 8 0OHOOCHOM Kpucmariie.
Ob6bIKHOBEHHbIU U HEOObIKHOBEHHbIU JTyqu. X00 nydyel 8
00HOOCHOM Kpucmarsne. [ToHamue 0 80/IHO8bIX U JTy4e8bIX
rnosepxHocmsix. [Ipoxox0eHue rI0CcKononspu308aHHO20
ceema 4Yepe3 Kpucmaisnu4yecKyr ninacmuHky. lTnacmuHku e
yemeepmb 80JIHbI U 8 110/180/1HbI. VIcKyccmeeHHoe 08oliHoe
nyqenpenomneHue. gpgpekm Keppa. BpaweHue nrnockocmu
nonspusayuu (ecmecmeeHHoe, MazHUMHoe). (nekyuu,
nabopamopHble pabomsi)

Bsaumodelicmeue
3/1EKMPOMAacHUMHBIX 80/TH C
selecmsom

Hucnepcus ceema. SnemeHmapHasi meopusi ducriepcuul.
KomninekcHasi Ouanekmpudeckas npoHUUaemMocms
seujecmea. Kpusbie ducrniepcuu u noanowjeHue ceema 8
sewecmese. BonHosol nakem. [pyrnnoeas ckopocms
lMoenoweHue ceema. 3akoH Byzepa. KoaghgbuyueHm
rnoeanoweHusi. PaccesiHue ceema. 3akoH Parnes.
MonekynsipHoe paccesiHue. KombuHayuoHHoe paccesiHue.
(nekyu, nabopamopHasi paboma)

Kearnmoseble ceolicmsa ceema

Kearnmosasi npupoda usny4eHus. Tennogoe usnyvyeHue u
€20 3aKkoHbl. CrekmparibHasi niIomHoCmMb PagHO8ECHO20
mennogozo usnyyerus. ®opmyna lNnaHka. Heobxodumocmpb
Ke8aHmos8bix npedcmasnieHud.

®omoanekmpuyeckuli aghghekm. Xumuyeckoe delicmeue
ceema. Agpgpekm Komnmona. [aeneHue ceema.
AmomHbie nepexodbl. CrioHmMaHHoe usrydeHue, cpedHee
8peMsl XKU3HU 8 8036)yKOeHHOM COCMOSTHUU.
JlromuHecyeHyusi. BoiHyx0eHHoe usnydeHue. [MpuHyun
Oelicmeus nasepos. Bzaumodelicmaue usny4eHusi ¢
gewecmeom (anemeHmapHble fnpouyecchkl). ( npakmuka,
nabopamopHasi paboma)




5

2. MpaKkTn4yeckmne 3aHATUA

Yrpyaue 80sHbI.

lMoHssimue eonHbl. Budbi 8onH. ®poHmM 6ornHbl. BonHosasi
o08epXHOCMb. YpagHeHuUe Maockol U cghepudeckoll 80sIHbI.
BonHosoe ypasHeHue. Yrnpyaue 805Hbl. CKOpocmb yripyaux
B80/IH 8 pasfiuyHbiX cpedax. OHepausi yrpyaux 6OJIH.
Cmosyue 8onHbl. 38yKkoebie 80sHbl. Aghghekm [onnepa 8
aKycmuke.

3neKmpomaeHume/e B80/THbI.

YpasHeHusi Makceenna. BonHogsoe  ypasHeHue  0Ons

3/1EKMPOMazHUMHO20 rnors. YpasHeHue rrnockou
MOHOXpoMamu4eckoll BO/HBbI. OHepeusi
afiekKmpomMagHUMmMHbIX BOJTH. Bexkmop lNodHmuHaa.

UHmeHcusHoCMb  ariekmpomagHUmHoU  8071Hbl.  UiMnynbc
8071HbI U OasrnieHue Ha cmeHKy. Jggpekm [ornnepa 0Onsa
3/1eKMPOMagHUMHbIX 80JIH.

r'eomempudeckasi onmuka.

BakoHbl eeomempuyeckol ONMUKU. 3aKoH ompaxeHusi u
npenomieHusi 8o7Hbl. [lornHoe 6HYympeHHee ompax eHue.
lpenomneHue ceema 8 nnockonapanienbHoU MIacmuHKe.
X00 nydel 8 nrOCKUX U cghepuyeckux 3epkanax. ToHKue u
mosicmble JUH3bl, U UX OCHOBHble 3remeHmbl.@opmyna
MOHKOU 1uH3bl. @opmyna morncmol fuH3bl. Budbl nuH3.
lMocmpoeHue xoda nyya 8 nuHse. Cucmema fUH3 U X00
nydel 8 Hux. [Mpusmbl. Onmuyeckue cucmemsi.

UHmepgbepeHyusi ceema.

UHmepgpepeHyus MOHOXpPOMamu4ecKo20 ceema.
Onmuyeckasi pasHocmb xoda. lMopsidok
uHmepgepeHyuu. LlupuHa uHmMepgbepeHyUOHHOU MOOChI.
Ycrogusi  B0O3HUKHOBEHUSI  Makcumyma U MUHUMYMa
UHMeHcusHocmu csema. Knaccuyeckue
UHMepgepeHyUoHHbie cxembl: onbim KOHea, bu3epkana
®peHens, bunpusma PpeHens, bunuH3a bude.

Lucppakuyus ceema.

lMpuxyun MNotizeHca-PpeHens 3oHbl OpeHerns, epaghudeckuli
memo0d croxeHus amrnaumyO. [ugpakyus Ha Kpyarbix
omeepcmusix, akpaHax. Jugppakyusi ®peHerns u dugpakyus
@payHeogpepa, epaHuubl ux rnpumeHeHus. [ugpakyus
ceema Ha rnepuoduyeckux cmpykmypax.

lonapusayusi ceema.

JIuHeUHO-, YUPKYAPHO- U 3AUNmMuYecku- nonspu3o8aHHbIl
ceem. Mamemamuueckoe onucaHue
cocmosiHus nonspusayuu. [llonspusayusi ecmecmeeHHOo20
ceema. Onmuyeckue  dAefieHUss  Ha  epaHuuye
pasderna u3ompornHbIX Ouanekmpukos. ®opmynbi @peHers.
lMonsapu3sayus ompaxxeHHou u
npenomseHHol 8osH. Yzon bprocmepa. SeneHue nonHoz2o
8HYMpPEeHHe20 ompaxeHusi ceema u ezo
PUMEHEHUE.

Bsaumodelicmsue
3/1eKMpPOMaHUMHbIX 80J1H C
8eLecmseomM.

Hucnepcusi ceema. [loenoweHue ceema. 3akoH Byzepa.
Koagppuyuenm noanowjeHuss. PaccesiHue ceema. 3akoH
Panes.  MonekynspHoe paccesHue. KombuHayuoHHoe
paccesiHue.

KeaHmosele ceolicmea ceema

KeaHmossie ceolicmea ceema. QHepaus, UMynbCc homoHa.
HaeneHue  ceema. BHewHul  gomosnekmpudeckul
aghgpekm. YpasHeHue OlHwmeliHa 0Onsi ¢homoaghghekma.
KpacHas epaHuya gpomoagpgpekma. Sgpgpekm KomnmoHa.

OnmnaifH-Kypc
"Bousl 1
onTuka"
https://

edu.vsu.ru/
course/

view.php?
id=4707

3.Ja

GopaTopHble 3aHATUSA

UHmepgbepeHyusi caema.

JlabopamopHasi paboma Ne1

«OnpedeneHue paduyca KpugU3HbI 108EPXHOCMU JIUH3bI U
OnuHbI c8EMO80U 80JIHbI C MOMOWbIO Korey, HbromoHa»
JlabopamopHas paboma Ne2

«MIHmephepeHyus ceema 8 nnockonaparsnnernsHol
CMEKISHHOU nnacmuHe»

JlabopamopHasi paboma Ne3

«MHmepghepeHyusi ceema om 08yx KO2epPeHMHbIX
UCMOYHUKO8 ceema

JlabopamopHasi paboma Ne4

«lHmepgpepomemp Maxa-LieHOepa»

Jucbpakyusi ceema.

JlabopamopHas paboma Ne5

«Jucbpakuyusi MOHOXpoMamuyecko2o ceema Ha OOHOU U
HECKOMBbKUX Wensix»

JlabopamopHasi paboma Ne6

«OnpedeneHue OnuHbl €8emosoli 80/HbI C MOMOUbIO



https://edu.vsu.ru/course/view.php?id=4707
https://edu.vsu.ru/course/view.php?id=4707
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OughpakyuoHHOU pewemku»

3 JlabopamopHasi paboma Ne7

«llonyyeHue u uccriefosaHue MONAPUIOBAHHO20 ceema.
8BakoH Mantoca»

JlabopamopHasi paboma Ne8

«lMonApusayuss ceema npu OmMpaxeHuu U MPerioMIeHUU.
BakoH Bprocmepa»

JlabopamopHasi paboma Ne9

«U3ydeHue aghchbekma Papades»

lonapusayusi ceema.

JlabopamopHasi paboma Ne10

KeaHmosesble ceolicmea caema
«U3yqyeHue chomoaghchekma

13.2. Tembl (pasp,en bl) JUCLIMIUIMHBL U BUJIBI 3aHATHH

HanmeHoBaHue Buabl 3aHATUIN (KONTMYECTBO YacoB) |
TEMBI MpakTnyeckme |JlabopaTopHbie
(pasgena) Jlekuun 3aHATUSA 3aHATUSA
OUCLMNIIUHBI
1 Yrpyaue goriHbi
2 OrekmpomazHumHbie
B0/1HbI
3 leomempuyeckas
ornmuka
4 UHmepgbepeHyus
5
6
7

CamocTosTenbHas

paboTta Beero

ceema
Jucbpakyusi ceema
lMonsipusayusi ceema
Bsaumodelticmeue
3MIEKMPOMacHUMHBIX
80JTH C 8eLECMEoM
8 Kearnmossble ceolicmea 6
ceema
NToro: 34 16 34 60

AR ON

14. MeToan4yeckune ykasaHua aAnsa odyvyarowmxcs no 0OCBOEHUIO AUCLUNIIUHBI

OCHO8HbIMU 3marnamu 0c80eHUSsI OUCUUNIUHbI "BosHbl U onmuka” sensiromcs:

*  U3yyeHue y4ebHOU, Hay4HOU U MemoOuYecKoU Jsumepamypbl, Mamepuasaos nepuoOUYeCcKUX
u3daHul ¢ npuse4YeHUEM 3M1eKIMPOHHbIX cpedcme Hay4YHOU UHgopmayuu4

* [lodeomoeka K npakmu4ecKuM 3aHIMusIM;

» [loGeomoska k nabopamopHbIM 3aHIMUSIM

B xol0e nodeomoeku K MeKywuMm ammecmauyusMm U [PpOMeXymoyYyHoU ammecmayuu cmydeHmy
peKoMeHAyemcs aKmugeHO UCIMOob308amb  37IEKMPOHHbIU  0bpa3zosamerbHbil  nopman  Moodle —
anekmpoHHasi cpeda OuCUUmnuHbl, ¢ npedocmasneHuemM rnpe3eHmauyud nekyul, 3adaHuli Ot 8bINOIHEHUS
npakmuyeckux U nabopamopHbix pabom, OOrOHUMENbHO20 MmeopemuyecKkoeo Mamepuana u
HOPMamueHO-Npagosbix OOKYMEeHmMo8 Mo memam U repedHel 6orpocos Orisi o020mosKU K MeKyuum
ammecmauusiM U MpoMexymoyHol ammecmauuu. Takxe cmydeHmy peKkoMeHOyemcs Ucronb308amb 8eCh
Habop mMemodoe u cpedcme co8peMeHHbIX UHPOPMaUUOHHbIX mexHooaul Ors usyYeHusi omedyecmeeHHoUl
u 3apybexHol numepamypbl 1o OUCUUMNIIUHE, OUEHKU U aHa/lu3a ee meKyuweao COCMOSIHUS U Nepcrnekmus
paszsumus. Emy npedocmasnsemcsi 803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbIX Kaccax ¢hakyrnbmema
(313a aydumopus), umemsb Oocmyn K WIHmMepHem-pecypcam U 31EKMPOHHOU ro4yme, UCro/ib308amb
umerowuecsi Ha Kaghedpe OnMMUKU U CrIEeKMPOCKONUU @bu3u4yeckoz20 hakynbmema UHGHOPMaUUOHHbIE
mexHOors102uU, UCIob308amb Pecypcbl 3o0HanbHoU Hay4YHoU bubnuomeku BI'Y, 8 mom yucrne 3rneKkmpoHHO-
6ubriuomeyHble cucmemai.

15. MepevyeHb OCHOBHOW W AOMNONIHUTENILHOM NUTEpPaTypbl, PEeCYpPCOB MWHTEPHET,

HeobOXoauMbIX AN OCBOEHUS AUCUUNIUHbI (CrucoK fumepamypbl OOPMISEemcs 6
coomeemcmeuu ¢ mpebosaHusmu FOCT u ucnonb3yemcsi obwjasi ckeosHas Hymepayusi 0ns ecex eudos
UCMOYHUKO8)
a) ocHoBHas nuTeparypa:

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

Anekmpuydecmso u mazHemu3sm. BosHbl. Onmuka .— 2012.— 570 c.

CusyxuH []. B. Obwuti kypc ¢pusuku : B 5 m. / [.B. CugyxuH .— M. : OUSMATIINT :, 2012-.T.4:
02

Onmuka .— 3-e u30., cmep. — 2012.— 791 c.
03 JlaHOc6epe, I'.C. Onmuka : y4ebHoe nocobue / I".C. JlaHOcbepe. - 6-e u3d., cmepeom. - M. :



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
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

7

@®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 [OnekmpoHHbIU pecypc] : y4ebHoe nocobue. — OreKmMpoH. O0aH. —
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 | UcmoyHuk

05 Upodos Y. E. BonHosble ripouecckl. OcHo8HbIe 3akoHbl / U.E. podoe .— 3-e u3d. — M :
BUHOM. Jlabopamopusi 3HaHul, 2006 .— 263 ¢

lMpakmukym no peweHuro 3aday rno obwemy Kypcy usuku. Konebarus u eonHbl. Onmuka. H.IT.
06 KanawHukoe [u 0p.] ; nod ped. H.M. KoxeeHukoea .— CaHkm-llemepbype ; Mockea ;
KpacHodap : JlaHb, 2013 .— 206

Casernbes M.B. Cb6opHukK sorpocos u 3aday no obweli pusuke. / N.B. Casenbes - M.: Acmpernb

07 | “acT, 2005

08 Upodoe Y. E. 3adayu no obwel gpusuke : y4yeb. nocobue O s8y3oe / Y. E. Mipodos .— 8-e u30.
— M. : BUHOM.JTabopamopusi 3HaHud, 2007 .— 431 c.

09 Kanumeesckuti H. Y. BoniHosast onmuka : / H.U. Kanumeesckuti .— CI16 : JlaHb, 2006 .— 465

C.

B) MHOPMALMOHHBIE 3NIEKTPOHHO-06pa3oBaTesibHbIE pecypchl (OuumanbHble pecypcbl UHTEPHET)™ :
Ne n/n Pecypc

1. | «YHuBepcutetckas 6ubnmoteka online» https://biblioclub.ru/

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

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

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

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

* BHauane ykasbiBatlotca IBC, ¢ KoTopbiMM MMetoTcst goroBopa y BIY, 3aTem OTKpbITble 3MEKTPOHHO-
obpasoBaTenbHble pecypchl, OHMNarH-kypcbl, AYMK

16. NMepeyeHb y4yeObHO-MeTOAMNYECKOrO ob6ecnevyeHnsa Ansa caMoCTOATEeNbHON paboTbl
(y4yebHo-memodudeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemoouYyeckue yKasaHusl Mo 8bIMOSTHEHUIO
rpakmu4ecKux (KOHMpPOJibHbIX), Kypcosbix pabom u 0p.)

Ne n/n NcTOYHMK

1 3nekTpoHHasa 6ubnuoTeka yyebHo-MmeToanYecknx matepuanos BI'Y
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

2 AkoseHko H.B. CamocTtoaTensHas pabota CTyoeHTOB : MeToamyeckne pekomeHgauum / H. B.
AxkoseHko, O.10. Cyuwkosa .— BopoHex, 2015 .— 22 c.

3 JlaTbiwes, A.H. BsanmopericTeme 3nekTpoMarHUTHbIX BOMH C BELLEeCTBOM : y4ebHoe nocobue /
A.H. NaTbiwes, B.H. CenueaHoB ; BopoHex. roc. yH-T .— BopoHex : BopoHex. roc. yH-T, 2005 .
— 106 c.

4 JlabopaTtopHble paboTbl CTYAEHYECKUX NPAKTMKYMOB noapasneneHnii YuebHo-Hay4yHoro ueHTpa

"®yHaameHTanbHas ontuka u cnektpockonus" / Poc. akaa. Hayk, Pua. nH-T um. IN.H.J1lebepnesa,
ONAH, MOTU .— M., 2000 -Y4.1 .— 2000 .— 46 c.

5 JlabopaTtopHble paboTbl CTYAEHYECKUX MPaAKTMKYMOB nogpasgeneHnii YuebHo-Hay4yHoro ueHTpa
"®yHpameHTanbHast onTuka u cnektpockonus” / Poc. akag. Hayk, ®us. nH-T1 nm. N.H.Jlebenee.a,
ONAH, MOT .— M., 2000 -Y.2 .— 2000 .— 36 c.

6 OnTuka [OnekTpoHHbIN pecypc] : y4ebHoe nocobue k nabopaTopHoMy npaktukymy / [B.I. KntoeB
n ap.] ; BopoHex. roc. yH-T .— OneKTPOH. TEKCTOBLIE AaH. — BopoHex : Msgatenbckuin gom
BIY, 2019 .— 3arn. ¢ Tutyn. skpaHa .— Pexum gocTyna: 4ns 3aperMcTpMpoBaHHbIX Yntatenemn
BI'Y .— TekcToBbii pavn .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf>.

17. Ob6pasoBaTtenibHble TEXHOJIOrMNU, UCMoNb3yeMmble MNpU peanusauum y4ebHOM
OUCUMNIINHBI, BKNKOYas AOUCTaHUMOHHble oOpasoBaTtenbHble TexHonoruu (AOT),

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHUe):
B y‘-le6HOM ripouecce ucriosfib3yromcs cnedyfou.que o6pasoeameanb/e mexHosioecuu. lo
obpaszosamernbHbIM hopMaM: JIEKUUU, npakmu4Yyeckue U rabopamopHbie 3aHsmus. [lpeobnadarouumu



http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf
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/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
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
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memodamu u npuemam obyyeHUs s8nsarmcs: 0O0bsCHUMEbHO-UMIIOCMpamueHble (06bsiCHeHuUe, nokas —
demoHCmMpauyusi y4ebHo20 mamepuania u 0p.); akmueHble (aHanu3 y4ebHOU U Hay4yHoU snumepamypsbl,
cocmaernieHue cxem u 0p.) U UHMepakmueHble, 8 MOM YUC/e U epyrnnosble (83aumMHoe obyqeHue 8 ¢ghopme
noGzomosku u obcyxdeHusi doknados); UHOPMaUUOHHbIE, MynbmumeduliHble (paboma ¢ calmamu
akadeMu4eckux cmpykmyp, Hay4yHo-uccredogameribCKUuX opaaHu3ayul, 31eKmpoHHbIX bubnuomek u 0p.,
paspabomka npeseHmauyul, coobujeHuli u Ooknados, paboma C 31EKMPOHHbIMU O6y4Yarouwumu
npozpammamu u m.r.).

OpezaHusayuoHHasi cmpykmypa JeKyuoHHo2o 3aHsmusi: 1. @opmynuposka membl, uenel 3aHsamus,
rocmaroska rpobremMHo20 gorpoca. 2. PasbsicHeHuUe 80MpoCco8 Meopemu4YeCcKo20 U Npakmu4ecKo2o rniaHa
011 peweHusi nocmassieHHol rnpobnemel. 3. PaccmompeHue nymeul peweHus rnpobreMHO20 goripoca Ha
KOHKpemHbIx rpumepax. 4. 3aknwodeHue, ¢hopmynupoeka ebieodos. 5. @opmynuposka 3adaHusi Orns
camocmosimernibHol domawHel pabomsi. O38yqusaHUe meMbi Criedyrou,e20 3aHIMus.

OpeaHusauyuoHHasi cmpykmypa nabopamopHo2o 3aHsmus: 1. @opmynuposka uyenel 3aHamus U
omeembl Ha 80rpocbi cmydeHmos. 2. O3HaKOM/IeHUe ¢ meopemuyeckol OCHO80U pabombl, OCHOBHbIMU
npuemamu U mexHukol 6e3onacHocmu rpu pabome € uUCMonb3yeMbIMU npubopamu u peakmusamu.3.
BobirosiHeHue akcriepumeHmarsibHol Yyacmu pabomel. 4. Obpabomka aKcriepuMeHmarbHbIX Pe3y1bmamos u
npedocmasneHue ux 0ns rnpedsapumeribHOU MPo8epKuU rpernodasamerio.

3awuma nabopamopHol pabombi Npo8odUMCS € Uerbio 8bisI8/IEHUST YPOBHSI OCBOEHUS Mamepuara rno
memamuke pabomebi, criocobHocmu Oamb MPasusibHYI0O MPakmosKy pe3yribmamam, MoyYeHHbIM Mpu
8bIMosIHeHUU pabomebi. 3awuma pabomsbi 3aknw4Yaemcs 6 ogopmieHuu pabom, ycmHolu 6ecede
rnpenolGasamernsi co cmyOeHmMOM 10 rosy4eHHbIM 8 pabome pe3ysibmamam U OCHOBHbLIM MeopPemuYeCcKUM
MOHSAMUSM 110 meme pabomeil.

OpezaHusayuoHHas cmpyKmypa rnpakmu4ecKoeo 3aHamus - peweHue 3aday unu cemuHap: 1. [posepka
2omosHOCmuU CmyOGeHmMOo8 K 3aHsmuro - UX meopemuyecKkas 20mO8HOCMb K 6bINOfIHEHUK 3adaHul. 2.
OcHosHasi Yacmb 3aHsamusi, 20e cmydeHmbI 8bINOIHAM 3adaHusi, @ KOHMPOJIb UX UCMOSIHEHUS (MofiHoma u
Kayecmeo) u rioMowk ocywecmensem npernodasamerns. 3. 3akmoyumeribHas 4acmb - rnodeedeHue
rpernioGasamersieM UMoO208 3aHsmusi, rnosy4eHue cmydeHmamu 3adaHull Ha camocmosimerbHyto pabomy.

CodepxxaHue cemuHapa, hopmupyemcsi mak, 4mobbi OHO criocobcmeosgarsno MnoucKy A0MNoHUMEbHbIX
UCMOYHUKO8 3HaHUU U pa3gumuio meop4YeCcKo20 MbIWIIEHUS, YMEHUI Haxodumb rymu peweHuUsi U omeemel
Ha npobnemHbie eonpocki. 1o HekomopbiIM memam 8 3adaHue MOXHO 6KYamb rnodzomoeky 1 -2
doknadoe (coobweHud) no Hauboree crioXHbIM 80rpocam, 3abriazo8peMeHHO Ha3Hadyue O0KIadqyuKos.

Tekywuli KOHmMPOsb MPo8oOUMCS MymeM MPOBEPKU B8bINONIHEHUS OoMawHe20 3adaHusi, 8X00HO20
KOHmMporis (8 sude caMocmosimeribHbIX U KOHMPOJsIbHbIX pabom, 0oknados u peghepamos).

lpu peanusayuu QUCYUMUHbI C UCMOMb308aHUEM OUCMaHUUOHHbIX obpa3osameribHbIX mexHoo2aul
ucCrionb3yromcsi  UHCMPYMeHMbl  3JIEKMPOHHOU  UHGhOopMayuoHHO-obpa3osamersibHolU  cpedbl  BI'Y
«3nekmpoHHbIl yHusepcumem BI'Y» (https://fedu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru),cepguchbi
sudeokoHpepeHyul (BigBlueButton, Zoom, Discord u O0p.), 3mMeKmpoOHHas rno4Yyma, MeCCeHOXepbl U
coycemu.

18. MaTepmanbHO-TeXHUYECKOoe obecneyeHne AUCLUNIIUHbI:

Hoymbyk Asus, ¢ 803MOXHOCMbIO rodkmodeHUss K cemu "MIHmepHem" u obecrniedeHuem docmyrna 8
31EKMPOHHY0  UHGbOpMayUoHHO-06pasosamerbHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [ocka
mazHuUmHo-mapkepHas 100*200. NpoepammHoe obecrnieuyeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). [lpoepammHass cucmema Ons
O0bHapy>XKeHUs1 MEeKCmMOoBbIX 3auMcmeosaHull 8 y4ebHbIX U Hay4YHbIx pabomax «AHmunnasuam.BY3». Office
Standard 2019 Single OLV NL Each AcademicEdition Additional Product. NpospaMMHbIU KOMIIeKc Ons
OBM - MathWorks. Cucmema uHxeHepHo20 modenuposaHuss ANSYS HF Academic Research.

JlabopamopHasi ycmaHoska “O¢hgpbekm Papades”; nabopamopHasi ycmaHoeka “ihmepghepomemp Maxa-
LleHdepa”; muxkpomeepdomep [T, nabopamopHass ycmaHoska «[ugbpakyusi Ha OOUHOYHOU Wiesu»;
nabopamopHas ycmaHoeka «[ucppakyusi Ha cucmeme weneld U OubpakUUOHHbIX peuemkaxy;
nabopamopHas ycmaHoeka «bunpusma ®peHens»;, nabopamopHasi ycmaHO8Ka «YpaeHeHUe JUH3bI»;
Habop obopydosaHusi no meme «Onmuka ¢ O6/I0KOM rfa3epHbIX Jydel», Kpucmarsnn ¢ 08yXily4yeebiM
rpesioMreHUeM, CmMeK/siHHasi ecmaska 0715 Ofblmoe8 ¢ Konbuyamu HbromoHa;, nabopamopHbie KOMIEKChb!
JIKO-11, JIKO-1A, JIKO-3; nabopamopHsie modynu MPO-1, MPO-2, MPO-3, eknodarowue, 8 mom yucrie,
eenui-HeoHosbIl U nonyrnposodHUKOS8bLILU f1asepbl, 20HUOMempbl, pegpakmomemp, homMoKoIopuMempsi,
MOHOXpPOMamopkl, ONMuYecKue MOOYJ/IbHble yCmaHo8KU C¢ Habopamu Mmodyrnel, obbekmuebl, Oyao8bie
pmymHble namrbl C UCMOYHUKaMU [UMmMaHus, ronasgpuMempbl, MUKPOCKOIbI, JIUH3bl, KO8embl, KOsibbl,
MEH3ypKU, XUMUKambl, 2o/oepaguyeckass 0eMoHCmpayuoHHasi ycmaHoska; nonspumemp Kpyzosolt CM-3;
pecpakmomemp UNDOP-45462M; cbomomemp K®K-5M, komrnbromep Onsi obpabomku pes3yrbmamos
8bl4UCTEHUU.

Peanuzayusi  QucyunnuHbl C  [PUMEHEHUEeM  3/IeKMPOHHO20 0byyeHus U OUCMAaHUUOHHbIX
obpaszoeameribHbIX MEeXHOo02uli ocywecmerisiemcsi Yepes obpaszoeamersibHbIl riopmas "OneKmpOoHHbIU
yHuUsepcumem BIY".




19. OueHouYHbIe cpeAcTBa ANsl NPOBeAeHUA TeKyLlen U NPOMEXYTOYHOM aTTecTauumn

MopsifoK OLEHKN OCBOEHUS 0by4YatoLmMMumcst y4ebHOro maTepuana onpegensietcs
coaepxaHneM crieayoLnx pasaenos ANCUUNINHGIL:

HaumeHoBaHune UuaunkaTtop(bl
rr:;gn pasaena aucUUnnunHbI K?_l'\a”ﬂ?;?"' A(ﬂ)TM)KeFFI)ISIﬂ) OueHouHble cpeacTaa
(mogyns) KomMneTeHummn
1 OTK-1 OnnK-1.1 Tunossle 3a1aHus K JIEKIIHOHHBIM U
Ynpyaue orsiHbi OrK-1.2 MPAKTUYCCKUM 3aHSATHSIM, HHIUBUIYATbHBIC
OlnK-1.3 3aJlaHusl, OIPOC
2 OreKmpoMagHUmHbIe Or1K-1.1 Tunossle 3a1aHus K JIEKIUOHHBIM U
80/1HbI OIIK-1 OlnK-1.2 MPAKTUYCCKUM 3aHATHSIM, HHIUBUIYaIbHBIC
OlnkK-1.3 3a7aHusl, OIpoC
3 leomempudeckas onmuka OTK-1 OlnK-1.1 Tunossle 3a1aHUs K JIEKIIMOHHBIM U
OlnK-1.2 MPAaKTUICCKUM, HHIUBHU Ty aJIbHBIC 38 JaHVs,
OlK-1.3 OIIPOC, OTYETHI 110 JIAOOPATOPHBIM paboTaM
4 OMK-1.1 TunoBsIe 3aAaHUS K JICKITHOHHBIM,
OIIK-1 ’ NPaKTHYECKUM U JIADOPATOPHBIM 3aHSITHSIM,
UHmepgbepeHyusi ceema OrK-1.2
OMK-1.3 WHMBHYyalIbHbIC 331aHHsI, OIIPOC, OTYETHI 110
J1a00paTOpHBIM paboTaM
5 Jucppakuyus ceema OMK-1.1 TuroBble 3a/1aHUS K JICKITMOHHBIM,
OIIK-1 OMK-1 ' 2 MPAaKTHYECKUM 1 JIADOPATOPHBIM 3aHSITHSIM,
OMK-1.3 WHIUBUAYAIBHBIC 331aHUS, OTIPOC, OTYCTHI 10
s1a00paTopHBIM paboTam
6 OMK-1.1 TumnoBble 3a1aHKs K JIEKIIMOHHBIM,
OIIK-1 ’ MPAaKTUYECKUM U JJa00paTOPHBIM 3aHATHIM,
Monsipusayusi ceema OrK-1.2
OMK-1.3 MHMBHYyalIbHbIC 331aHHsI, OIIPOC, OTYETHI 110
J1a00paTOPHBIM paboTaM
7 B3zaumodeticmsue TumnoBble 3aaHU K JJEKIIMOHHBIM U
aleKmpomMacHUMHbIX 80/1H C | OITK-1 SHEj ’ ; NPAKTUYCCKUM 3aHITHUIM, MHIUBUIYaJIbHbBIC
sewecmeom OMK-1 '3 3aJ[aHusl, OIPOC, OTYETHI 110 Ta0OPATOPHBIM
' pabotam
8 KeaHmosble ceolicmea ONK-1.1 THUNOBBIE 3aJaHKS K JICKIIMOHHBIM,
ceema OIIK-1 OMK-1 ' 5 MPaKTUIECKUM U T1a00paTOPHBIM 3aHATHIM,
OMK-1.3 WHIWBUAYAIbHBIC 33JaHUS, OTIPOC, OTYETHI IO
nmabopaToOpHEIM paboTam
MpomexyTodHas aTTecTaums Kommiexr KM
dopma KOHTPONS - 9K3aMeH

20 TunoBble OLEHOYHbIE CpeAcTBa U MeToAMYECKMEe MaTepuanbl, onpegensioLime

npoueaypbl oueHnMBaHUA U KputTepun X oueHNBaHuA

OueHka 3HaHWW, YMEHUA M HaBbIKOB, XapakTepuaylouwas atansl hOPMUPOBaHUSA KOMMETEHUUN B
pamkax u3yvyeHus QUCUMMIMHBI OCYLLECTBIISETCH B XO4e TeKyLen U NPOMEeXYTOYHOW aTTecTauuin. Tekylias
aTTecTauMsl MpoBOAWUTCA B COOTBETCTBUM C [lonoxeHnem O Tekyllen aTrecTauum obyyaromxcss no
nporpammaM Bbicllero obpa3oBaHUsi BOpPOHEXCKOro rocyaapCTBEHHOrO YyHMBepcuTeTa. Tekylias
aTTecTaums npoBoauMTCA B dopme: YCTHOro onpoca (MHAvBMAyarbHbIA OMpoc); nabopaTopHbix paboT;
OLEHKM pe3ynbTaToB MpaKTUYecKoW AeATenbHOCTU (pelweHue 3agad, pabota Ha cemwuHapax). Kputepum
OLUEeHUBaHWA NpuBedeHbl Hke. NpoMexyTodHas aTTectaums NnpoBoANTCA B COOTBETCTBUM C [onoxeHnem o
NMPOMEXYTOYHOM aTTecTaumMnm obydvalowmxcs no nporpamMMam Bbiclero obpa3oBaHus. KOHTposrbHO-
n3MepuTenbHble MaTepuansl NPOMEXYTOYHOW aTtTecTaumu BKMOYaloT B cebs TeopeTudeckne BOMPOCHI,
NO3BONSALINE OLEHWUTb YPOBEHb MOMYYEHHbIX 3HAHUMM U MpakTMdeckoe 3afjaHue, No3BoNslwee OUEHUTb
cTeneHb CHOPMMPOBAHHOCTN YMEHUN M HaBbIKOB. [pn OLEHMBAHMM UCMOMb3YIOTCH Ka4yeCTBEHHbIE LKarbl
oueHok. Kputepum oueHnBaHus npmeeneHsl B n. 20.2.

[ns oueHvBaHWA pe3ynbTaToB 00yYEeHUS Ha SK3aMeHe YYUTLIBalOTCH crieayowmne nokasaTenu:

1) 3HaHue y4yebHOro Mmatepuana, BnageHuWe MOHATUMWHBIM annapaTtoMm W TeOopeTUYEeCKMMU OCHOBaMM
BOJTHOBbIX SIBMEHUI;
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2) ymeHuVe CBSI3bIBaTb TEOPUIO C MPaKTMKOMW;

3) ymMeHuve nnncTpupoBaTtb OTBET NpuMepamn, aktaMmu, AaHHbIMU COBPEMEHHbIX Hay4HbIX MCCregoBaHui
B ONTUKE;

4) ymeHve NpUMEHATb OCHOBHbIE 3aKOHbI 1 aHann3MpoBaTb pe3ynbTaTbl HAOMIAEHUA U SKCNEPUMEHTOB

5) BnageHue MNOHATUAHBLIM annapaTtoM M YMEeHWe MPUMEHSATb TeopeTUdecKkMe 3HaHWS AN pelueHus
npakTU4eckmx 3agay .

20.1 TeKyWw M KOHTPOJIb YCNEeBaeMoCTH

KoHTponb ycneBaemMocTM MO AMCUMMIIMHE OCYLECTBNSAETCS C MOMOLbI  Cnegylowmnx
OLIEHOYHbIX CPeACTB:

1. TocelaeMoCTb NEKUMOHHBIX 3aHATUA. [lpoBepka npenogaBaTenieM KOHCMEKTOB Mo
npongeHHoOMy mMaTepuany.

2. BbInonHeHne npakTnyecknx sagaHum.

MpyMepHbIN NepeyeHb NPaKTUYEeCKUX 3agaHni:

1. Ynpyrue BonHbl. ANeKTPOMarHuTHbIe BOSHbI

1.1. 3a kakoe Bpems OT Havana ABWMXEeHUs Touka, konebnowascs no 3akoHy x=7sin(0,51rt)
(M), MpOXoauT NYTb OT NONOXEHMS PaBHOBECUSA JO MaKCUMaSibHOTO CMeLLEeHNs?

1.2. MNpwn dase 11/3 cMmeLLeHne YacTmubl, KonebnoLenca Nno 3akoHy KocuHyca, 6bi10 paBHO
1 cM. Hantn amnnutygy konebaHuim u cmelleHune npu dase 31/4.

1.3. lMNoe3g npoxoguT MMMO CTaHuum co ckopocTbto u=40 m/c. Yactota vO ToHa rygka
anekTpoBo3a paBHa 300 y. OnpenennTb KaxyLycsa 4acToTy vV TOHa OS1s YelloBeKa, CTOSILLErO Ha
nnatdopme, B ABYX criyyasax: 1) noesq npubnmkaeTcs; 2) noesq ygansercs.

1.4. OgHa 3 cnekTpanbHbIX NIMHUIA, UCMyCKaeMblX BO3OYXAEHHbIMU MoHamn He+, nmeet
AnunHy BorHbl A = 410 HM. HanTtn pgonnepoBckoe cMmeweHne AN 3ToW NuHUK, ecnu ee HabnogaTb
noa yrnom 6 = 300k ny4Ky ABMXKYLLMXCHA MOHOB C KMHEeTMYeckon aHeprmen T=10 MaB. 1 aB=1.6x10"
% [k, m=6.6x10"%" kr.

2. TeomeTpuyeckas onTuka

2.1. Kybuuyeckunin cocyn C HenpospayHbiMM CTEHKaMu pacrofioXeH TakK, 4YTo rnas
Habnogarena He BUOMT e€ro gHa, HO MOMHOCTbi0 BUAMT cTeHky AB. [do kakow BbicOTbl h Hago
3anonHutb cocya Bogom (n = 1,333), utobbl Habnopgatens cmor yBuaetb npeameT F,
HaxoasWmMncs Ha pacctosiHum b = 20 cm OT TOYkM CTEHKM cocyada?

2.2. CBeTOBOW Iy4 pacnpoCTpaHSAeTCsa B CTEKIIE C NoKka3aTenem npenomnenna n = 1,24, Ha
ero nyTu BCTpeyaeTcs Lernb, 3anofiHeHHas BO34yXOM. [paHu LWwenu nnockue u napannernbHble,
paccTosiHie Mexay rpaHamu pasHo d = 6 cM, yron nageHus nyya Ha rpaHb a = 30°. Ha kakoe
paccTosiHie CMeCTUTCA CBETOBOW Myd, BbleAWniA U3 LWenu, OTHOCUTENbHO MNpPoaormKeHNs
nagasowlero ny4ya?

2.3. Ha ropusoHTanbHOM pHe 6GaccenHa nexuT nnockoe 3epkano. Jlyy ceeTa,
NpenoMMBLUNCL Ha MOBEPXHOCTU BOAbl, OTpa)KaeTcss OT 3epkana W BbIXOAUT B BO34yX Ha
pacctoaHmum d = 1,5 m oOT mecta BxoxageHus. nybuHa 6GacceriHa h = 2 M, nokasatenb
npenomneHns sogbl n = 1,33. OnpegenuTe yron nageHus nyya a.

2.4. MNpepmeT HaxoguTca Ha pacctosHum 0.48 M OT BOrHyTOoro 3epkana. 3epkano gaet
AelcTBUTENbHOE UK300paxeHne npeametra C ymeHblleHveM k=4. Hantn paguyc KpuBM3HbI
3epkana.

3. UnTepchepeHuus ceeTa

3.1. [1Ba KorepeHTHbIX UCTOYHMKA, pacCcTosiHue mexay kotopbiMu d=0.24 MM yganeHbl oT
3KpaHa Ha |1=2.5 M. Ha gnunHe akpaHa L=5 cm pacnonaraetca N=10.5 nonoc. Yemy paBHa anuHa
BOIMHbI MOHOXPOMAaTUYECKOro CBETA, NadatoLero Ha aKpaH.

3.2. B onbiTe KOHra Ha nyTy OgHOro 13 Ny4en MOHOXPOMAaTMYECKOro CBETA C AJSIMHOM BOJHbI
A=5*107 M nomecTunu nepneHOuUKynNapHO Ny4vy TOHKYK CTEKMSAHHYK MNacTUHy C rokasaTernem
npenomneHns n=1.5. lNpu 3TOM LeEHTpanbHas cBeTNnas Mofioca CMeCTUnacb B MOMOXeEHWe,
nepBoHavyanbHO 3aHMMaemMoe NATOW CBETNOW nonocon. KakoBa TOMWMHA CTEKNAHHOW MNacTUHbI
h?

4. Ondpakuma ceeta
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4.1. Ha Henpo3pa4yHyto NfacTuHy C KpyrnbiM OTBepcTMeM (audpakums dpeHend) paguyca

r =lym nagaeT HopMarbHO NapannenbHbIi Ny4YOK MOHOXpoMaTudeckoro ceeta ¢ A=750 Hm. Ha
nyTv nyyYen, nNpoxogsdwmx 4Yepes3 OTBEpPCTME, MOMELLEeH 3KpaH, Ha KOTOpoM Habniopaetcs
AnpakumoHHas kapTuHa. NMpy KakoM MUHUMarbHOM PacCTOSHUM MeXAy NNacTUHOM U SKpaHOoM,
npesblwatowiem 20 cm, B LeHTpe aKkpaHa byaeT HabrnoaaTbca TEMHOE NATHO?

4.2. Ha npaAMOYrosibHyo LWenb HoOpMaribHO K ee MAIOCKOCTU NagaeT napaniesibHbI Ny4YoK
MOHOXpomMaTu4eckoro cseta (aundpakuma PpayHrodepa); pacnonoxeHHas 3a LWenbio fiMH3a C
dokyCcHbIM paccTodaHnem F=2.0 M npoeuupyeT Ha 3KpaH OUMPaKUMOHHYH KapTMHY B Buae
yepeayrLnNXca CBETAbIX U TeMHbIX nosioc. LWnpuHa ueHTpaneHoOM cBeTnon nosiocel b=5 cm. Kak
HadoO M3MEHUTb LUMPWHY LWenu, 4Tobbl LeHTpanbHas cBeTnas nosfioca 3aHsrna BeCb 3KpaH (npu
nobon wupuHe)?

5. NonApunsauma ceeta

5.1. Tlyyok ecTecTBeHHOro cBeTa, uAyWMW B BOAe, OTpaxaeTca OT rpaHu anvasa,
norpy>xeHHoro B BoAy. [pun KakoMm yrre nageHus €g OTPaXXeHHbI CBET MNOMHOCTbIO NOMNSPU30BaH?

5.2. AHanunsaTtop B k=2 pasa ymeHblUaeT MHTEHCUBHOCTb CBeTa, NPUXOASLLEro K Hemy oT
nonspu3datopa. OnpegenuTb Yron a Mexay MNIOCKOCTAMM MNPOMyckaHua nonspusatopa U
aHanusartopa. [loTepssmMn MHTEHCMBHOCTW CBETa B aHanu3aTope npeHebpeys.

6. BsaumogencTeme 3NeKTPOMarHUTHbIX BOSH C BELLEeCTBOM

6.1. Ha ckombkO MpPOLEHTOB YMEHbLUAETCA  WHTEHCUBHOCTb CBETa, KOTOPLIN
pacnpocTpaHaeTcsl B BeLLeCTBe, TOMLWMHA Crosi KOTOPOro B MEpBOM criydyae paBHa 1 MM, a BO
BTopoM 1 M? KoadpdpmumeHT normouieHnss BewlectBa paBeH o=1.2 wM'. Cuutatb
pacnpocTpaHALLYCA BOMHY NIIOCKOM U MOHOXPOMAaTUYHON.

6.2. KakoB koa(ppuumneHT nornoLleHns BelecTsa, ecriv CBeT nagas neprneHankynsapHo no
oyepean Ha [Be NNacTVHKM M3 Hero (TonwmHa nepsoi nnactuHku 102 cMm, BTOPOM MNACTUHHKA
5*102 cM) yMeHbLUAEeT CBOK MHTEHCMBHOCTb MOCIE MPOXOXAEHWS NepBoi NNacTuHKM Ha 82%, a
nocne BTopoun Ha 67 % oT nepBoHa4YanbHOW UHTEHCUBHOCTM.

7. KBaHTOBbIE CBOMCTBA cBeTa

7.1. Ha meTannuyeckyio nnacTvHKy nagaet MoHoxpomartmdeckun cBeT ¢ A=0.413 MKM.
POTOANEKTPOHBLI 3aJepXMBalOTCA MNpU HanpsxeHun anekTpudeckoro nons U=1 B. Onpepenutb
paboTy BbIXxo4a B 3NEKTPOH — BOMbTaXx M KpacHyto rpaHuly gpoTtoaddekta.

7.2. B pesynbtate KomntoH — adpdpekta POTOH MNpu COydapeHun C IneKTpoHOM Obin
paccesH Ha yron 90°. QHeprus paccesHHOro oToHa £,=0.4 MaB. Onpenenutb aHepruio OToHa &
[0 paccesiHus.

B koHUE Kaxaoro 3aHsSTUst NPOXOAWUT OMPOC MO MaTepuanam npoLleALlero npakTU4eckoro
3aHATMS B hopMaTe OUCKYCCUMN.

Mpumep KOMNeKTa 3ag4aHMN ANA KOHTPONbLHOM paboThl

Tema MlHmepgpepeHyus ceema. [ughpakyus ceema

BapmaHT 1 .. ...

3agaHne 1. B yctaHoBke HOHra, Haxogsiencsa B Bo3gyxe, pacctosiHne d mexay wensamm S1 n S2
paBHO 1 MM, a paccrtosiHMe L ot wenen go skpaHa 3 m. Onpegenute pasHOCTb xoda Iyyen,
npuxogslMX B TOYKYy 3KpaHa M, ecnm pacctosHue | 0o Hee OT LeHTpa akpaHa 3 mm. OTBeT
npeacraBbTe B Y q 0T Y =Y 1 -
3apgaHne 2. Ha noBepxHOCTb CTEKMSHHOW MNPU3Mbl HaHeCceHa TOHKas nfeHka C nokasarternem
NPENOMIIEHUS Nny < Ner TOMNWMHOM 1125 HM. Ha nneHky no Hopmanu K Her nagaeT CBET C ANIMHOWN
BonHbol 630 HM. [lpy kakoM 3HayYeHWW nokasaTens npenomneHus M., nneHka 6yaer
«NPOCBETNSAOLWEN» ?

3agaHue 3. Ha gndpakumoHHylo pelueTKy, cogepxawlyto n = 400 wrpuxoB Ha 1 MM, nagaet
HOpManbHO MOHOXxpomatuyeckun ceeT (A = 0,6 mMkm). Hangute obwee uncno AndpakLMOHHbIX
MaKCMMYMOB, KOTopble gaeT 3Ta peweTka. OnpegenuTte yron ¢ andpakuumn, COOTBETCTBYHOLLNIA
nocriegHemMy MAKCUMYMY. ittt
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3apgaHue 1. B onbiTe KOHra oTBepCTMS OCBELLanMCb MOHOXPOMATUYECKUM CBETOM AIMHOW BOSHbI
600 HM. PaccTtosiHne mexay oTBepcTMaMn 1 MM, paccTosHMe OT OTBepCTUA [0 3KpaHa 3 M.
Hangute nonoxeHue nepBbIX TPEX CBETIbIX NOOC.

3apaHue 2. I'Iapanneanbm ny4yo0K cCBeTa nafgaeT HOpMalibHO Ha MNIIOCKOBbLIMYKIYH CTEKIAHHYHO
JINH3Y, nexallyro BbII'IyKJ'lOVI CTOpOHOIZ Ha CTEeKNAHHOM nnactuHke. B OTpaxxeHHOM cBeTe
HabntogatoTcst konbua HbloToHa. I'Iposep,ﬂ OonbIT B OTPaXeHHOM cBeTe, usMepunm paanyc Tpetbero
TemHoro konbua HbetoToHa. Korga NPOCTPaHCTBO MeXay NAACTUHKOA W NMH30W  3anofiHun
XNOKOCTbH, TO TOT K& pagnyc nasio MMeTb KOJIbLUIO C HOMEPOM Ha eUuHuLy oonbwnm. OI'Ipe,EI,eJ'II/ITe
nokasarteslb nperioMmrieHnd KUOKOCTUL. i ittt te e a e,

3agaHvne 3. Ha gudpakumMoHHylo pelleTky, copgepxallyto n = 500 wtpmxoB Ha 1 MM, nagaeTt B
HanpaBneHnn HopManu K ee NoBepxHOCTK Benbiv ceeT. CnekTp npoeuupyeTcs NoMeLLeHHon B6nnsm
peLleTkn nMH3oM Ha akpaH. OnpegenuTte WMpuHy b cnekTpa nepBoro nopsiaka Ha 3KpaHe, ecnu
paccTosiHue L nuH3bl 40 9KkpaHa paBHO 3 M. paHuubl BuaMmocTu crnektpa Akp = 780 HM, A® = 400
PP

KpuTepuu oLeHkKu:

- OUEeHKa «OTNIMYHO» BbICTABNSAETCSA CTYAEHTY, €Crnv NpU BbINOIHEHUN KOHTPONbHOM paboThbl
pelleHbl 3agaymn 6e3 3ameyaHui;

- OLEHKa «XOpOLUO» BbLICTABMSAETCS CTYAEHTY, €Crnv NPV BbINOMIHEHUN KOHTPONbHOW paboThbl
NPaBWIbHO PELLEHbI 3a4a4M C HEKOTOPbIMU 3aMeYaHUAMU;

- OUEHKa «yOoOBMEeTBOPUTENbHO» BbICTABNSETCA CTYAEHTY, €CnM B KOHTpPONbHOW paboTe
NpaBuIbHO PELLEHbI MOMOBMHA 3a4avy;

- OueHKa «Hey[ooBMEeTBOPUTENbHO» BbICTABNSETCS CTYAEHTY, €ecrnM B KOHTpoOnbHoW paboTe
npeanaraemMble 3a4a4yn peLleHbl He Obinu.

3. BbinonHeHne nabopaTtopHbix paboT
MpymepHbIN NepeYeHb NabopaTopHbIX paboT:
- labopaTopHasa pabota Ne1

«OnpepeneHne paguyca KpuBU3HbI MOBEPXHOCTU NMH3bI M ANUHbI CBETOBOW BOSIHbI C
nomoLpbto konew HetoToHa»

- labopaTopHasa paboTta Ne2

«MHTepdepeHuns ceeTa B nrockonapannensHon CTEKNSIHHON NNacTUHe»
- labopaTopHasa pa6oTta Ne3

«MHTepdepeHumns cBeTa OT ABYX KOrepeHTHbIX MCTOYHMKOB CBETa»

- labopaTopHasa pabota Ne4

«UHTepgepomeTp Maxa-LeHaepar

- lTabopaTopHasa pa6oTta Ne5

«[npakuma MOHOXPOMATMYECKOrO cBeTa Ha O4HOM N HECKOSNBKUX LLLENAX»
- lTabopaTopHasa pa6oTta Ne6

«OnpeneneHne OnvHbl CBETOBOW BOJSIHbBI C MOMOLLbIO ANPAKLMOHHOW PELLETKNY
- labopaTtopHasn pabota Ne7

«MonyyeHne n nccnegoBaHne NonNsapM3oBaHHoOro ceeta. 3akoH Mantoca»

- NTabopaTopHasa pa6oTta Ne8

«Monapusaums ceeTa Npu oTpaxeHun n npenomneHnn. 3akoH bproctepar»
- NTabopaTtopHasa pa6oTta Ne9

«U3yveHune adppekta Gapagea»

- JlabopaTtopHasn pa6orta Ne10

«U3yueHune coToapcpekTar

NabopaTopHble paboTbl BLIMOMHAKTCA HA 3aHATUN B TeYeHne 2 akaJeMUYeckmx Yacos. 3a
3TOT NEepuoA CTYAEHT OOMKeH, 03HAaKOMUBLLMCH C NOPSIAKOM BbINOMHEHUS 3a4aHWUsi, MPU MOMOLL
npenoaaBatensi BbINOSHUTb NPaKTUYECKYH0 YacTb paboTbl, NpeacTaBUTb NOSyYeHHble pesynbTaThl
npenogaeaTento 1, ecrnv Nno3BonsieT BpeMsi, NPUCTYNUTb K 0cpoOpMIIeHNto paboTbl 1 (OPMYNMPOBKE
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BbiBoAOB. Cnepyloulee nabopaTopHoe 3aHATME CTYAEHT HauvHaeT C  npeacTaBneHus
ocbopmreHHoON paboTbl, OTYMTbIBAETCS NO paboTe W nonyyaeT criegylollee npakTUYeckoe
3agaHue.

Mpumepbl KOHTPONbLHLIX BONPOCOB K OTYETY NO nabopaTopHbIM paboTam

1. WHTepdepeHLma MoOHOXpoMaTtuyeckoro ceeta. PacuyeT uHTepdepeHUVOHHOW KapTuUHbl Mpu
OBYXINy4eBOW MHTepdepeHUnn (ONTUYECKUIA MNyTb, ONTMYEcKas pPasHOCTb Xoda, YcrnoBusi obpasoBaHust
MaKCUMyMOB M MUHUMYMOB, LUMPUHA MHTEPdEPEHLMOHHOW MOJOCHI).

2. KorepeHTHblE UCTOYHMKK, CNOCOOLI UX NONy4YeHUsa (MeToa AeNeHns amnnnTyabl U MeToq AeNneHus
BOJTHOBOIO (ppoHTa).

4. NHTepdepeHumnss B TOHKMX NfeHKax. YTo o3Ha4YaeT TEPMUH «TOHKas NreHka»?

5. MNonockl paBHOW TOMLWMUHLI U PAaBHOMO HaKMoOHa.

6. Konbua HbloToHa B OTpaxeHHOM u npoxogswiem cBeTe. OBbACHUTE NMPUYUHY BO3HUKHOBEHUS
UHTEPdEPEHUMOHHBIX nonoc. MNovyemy oHM nMetoT opmy Konew?

7. No4emMy B OTpaXEHHOM CBETE UHTEP(EPEHUMNOHHAsSH KapTUHA BbIrMSAMT 6onee KOHTPACTHOW, YeEM
B npoxoAsLiem cesete?

8. lNouyemy MHTepepeHLMOHHAsa KapTMHa nc4e3aeT Npu yBENMYEHNN PacCTOSHUSA MexXay NUH30M r
NNacTUHKON?

9. B yem 3aknovaeTca asneHue audpakummn?

10. Yem otnnyaeTtca audppakuua dpeHens ot agudpakumm dpayHrocepa?

11. YTo Takoe BONHOBOW (OPOHT, BOSTHOBAsi MOBEPXHOCTL?

12. Kak ¢ nomoLbto npuHumna MNonreHca MoXXHO 06 bsICHUTL ANdpakumnio?

13. YTo Takoe 30Hbl PpeHena?

14. B yem 3aknoyaeTcsa meToq 30H OpeHena?

15. Kakune gomkHbl 6biTb BLINOMTHEHBI YCIOBUS, YTOOLI MOXHO ObIN0 HabngaTe Andpakumo?

16. B yem 3aknoyaeTcsa ABneHMe nonapmsalmm ceeTta?

17. Yem oTnmyaeTca NMHENHO-NONSAPU3OBaHHbLIN CBET OT €CTECTBEHHOro cBeTa?

18. Yem oTnmyaeTca NMHENHO-NOMSAPU30OBaHHbLIN CBET OT CBETA C KPYroBon nonsipmusaumuen?

19. MOXHO N C NOMOLLbLID Nongpu3aTopa W aHanu3aTopa onpeaenuTb Tun nondpusauuu cBeTa
(nvHenHas, kpyrosas, annunTuyeckas)?

20. CcpopmynupymnTe 3akoH Mantoca.

21. Yemy paBHa UHTEHCMBHOCTb €CTECTBEHHOIO CBETA, NPOLUEALIEro Yepes nonspusatop?

22. Kak nonsipusoBaH fyd, OTpaXKeHHbIA OT AN3NEKTPUKA?

23. Cdhopmynupyiite 3akoH bptocTepa.

24. MNokasaTb, YTO Npu NageHun ceeTa noa yrrom bprocTtepa, OTpPaKEeHHbIN U NPENIOMIIEHHbIN fy4n
B3aMMHO NEePNeHOVKYNSPHBI.

25. 3annwwute ddopmynbl PpeHensa. Kakume BenuuMHbl OHM CBA3bIBalOT? [Ns Kakoro cBeTa
NPUMEHUMbI 3TN POPMYIIbI?

26. YT0o Ha3biBaeTcAa k03hhULNEHTOM oTpaxeHna? OT Yyero 3aBMCUT €ro BENUYMHa?

27. B 4em coctouT n yem o0bbscHAeTcAa adhdekT Papagesa?

28. Kakue napameTpbl cpefbl onpeaensioT NoCcTosiHHy0 Bepae?

29. KakoBa npepfnonaraemasi 3aBUCUMOCTb MOCTOsiHHOM Bepae oT yacToTel cBeTa B obnactu
cnaboro onTMYecKoro NOrnoLeHnsa?

30. B yem cocTouT siBNeHune BHewwHero potoaddekra?

31. YTo Takoe “KpacHas rpaHunua” doTtoaddekta?

32. CchopmynupoBaTb 3aKkOHbl (POTOIdEKTA.

33. UTto Takoe KOHTaKTHasa pas3HOCTb NOTEHLMANoB 1M KakuM 06pa3omM OHa BMMSET Ha XapaKTepuUCTUKY
doToanemeHTa.

34. YTo Ha3bIBaeTCHA BONbTaMNePHON XapakTepucTukon otoanemeHTa?

35. OT Yero 3aBMCUT HayarbHasi CKOPOCTb BbIPbIBAEMbIX CBETOM 3N1EKTPOHOB?

36. OT yero 3aBUCUT cuna oToToKa?

37. O0BbsACHUTE PM3MYECKMIA CMbICIT 3a[epPXKMBatOLLIEr0 NOTeHUMana.

Kputepumn oueHku:

- OLEeHKa «3a4yTeHO» BbICTaBNAETCA CTyOAeHTYy, eCnun 3adaHue BbINOJNIHEHO W AaHbl NpaBUlibHble
OTBETbI HA BONBLUMHCTBO BONPOCOB K paboTe;

- OUEeHKa «He 3a4TeHO» BbICTaBAeTCA CTyOeHTy, eCnn 3adaHne He BbINOJIHEHO UK BbINOJIHEHO C
CyLleCTBE€HHbIMWN 3aMeYaHnAMMN.

20.2 NpomexyTo4yHasa atTrecTauums
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MpomexyToyHasa aTTecTaums No AUCUUNIIMHE OCYLLECTBASETCS C MOMOLLbIO creayoLwmx
OLEHOYHbIX CpeacTB:
MepeyeHb BonpocoB K KUM:

1. YpaBHeHue nnockomn n chepudeckon BosHbl. Pasa BonHbl. BonHoBas NOBEPXHOCTL. [JvHa BOSHbI,
BOMTHOBOE YMCIO, BOSTHOBOM BEKTOP. 3aTyxatoLme BOHbl. BonHOBOe ypaBHeHuMe.

2. OHeprus ynpyrmux BosriH. CTostume BorHbl. 3ByKoBble BOSHbI. QddekT [Jonnepa aAns 3ByKOBbIX BOJTH.
YaapHble BOSHbI.

3. BonHoBoe ypaBHeHME A5 SNEKTPOMArHMTHOrO nosisi. YpaBHEHME MITOCKON MOHOXPOMAaTUYEeCKOM
BOMHbI. OCHOBHbIE XapaKTePUCTUKN SNEKTPOMAarHUTHbLIX BOSTH.

4. DHeprus n UMnynbc 3NeKTpoMarHnTHbIX BOSH. Manydyenune gunons. 3ddekt Basunosa-YepeHkosa

5. OTpaxeHue 1 npenoMneHne nNiockon BOMHbI Ha rpaHuue pasgena aAByx AMSNeKTpUKoB. 3akoH
OTPaxXeHusl N NpenomMreHns BornHbl. NonHoe BHyTpeHHee oTpaxeHue. KoadduumneHT oTpaxkeHus un
NponyckaHus BOSHbI NPY HOPMarnbHOM NafeHny Ha rpaHuuy pasgena.

6. OcCHOBHbIE 3aKOHbI FeoMeTpuyecKkon onTukn. NonHoe BHyTpeHHee oTpaxeHue. KoadbdpuumneHT
OTPaXXeHWUs1 N NPOMNyCKaHWSA BOJHbI NPY HOPMaribHOM MageHun Ha rpaHnLy pasgena.

7. WVHTepdepeHLmMs MNOCKMX MOHOXPOMATUYECKMX BOH. PaccTtosiHne mexay uHTepgepeHUMOHHbIMM
nonocamu. lNpocTpaHCTBEHHAs 1 BPEMEHHasi KorepeHTHOCTb. CxeMbl HabnogeHus
MHTEepdEepeHLmN.

8. [lonockl paBHOM TOMLWMHBI 1 paBHOrO HaknoHa. MNpocseTneHne ontukn. MHorony4eBasi
UHTepdepeHuus.

9. TMpuHuwmn MNovireHca-Pperens. 3oHbl PpeHens. Audpakuns PpeHens Ha NPOCTENWmMX nperpagax

10. OndbpakumoHHas pelueTka. Paspeluatowias cnocobHOCTb ONTUYECKUX NPMBOPOB.

11. EcTecTBEHHbIN U NONAPU30BaHHbIN cBeT. [Monapusauus npu oTpaxeHUn 1 NpenoMmneHmun. Yron
Bptoctepa.

12. AHU30TpOMHbIE cpeapl. [iBoHOE Ny4enpenomMreHne B ogHOOCHOM KpucTanne. OBbIKHOBEHHbIV 1
HeOObLIKHOBEHHbIN Ny4n. Xog ny4dert B OAHOOCHOM KpucTarnse.

13. Oucnepcusi cBeTa. ArnieMeHTapHasa Teopus aucnepcumn ceeta. KomnnekcHas guanektpudeckast
NPOHULAEMOCTb BeLLEeCTBa.

14. MornoweHwne ceeTa. 3akoH byrepa. KoadhdmumeHT nornowieHus. PaccesHue ceeta. 3akoH Panes.

15. KBaHTOBas npupoga nsnydeHusi. TennoBoe nsnydeHme n ero 3akoHbl. CnekrparnbHas nioTHOCTb
paBHOBECHOrO TeMMOBOro uany4veHusa. Popmyna MNnaxka. Heo6xooUMOCTb KBAHTOBbIX
npeacraBneHuni.

16. ®oToanekTpuyecknin achpekT. Xummudeckoe gencraune ceeta. ekt KomntoHa. [laBneHue ceeTa..

17. ATomHble nepexofbl. CNoHTaHHOE M3ny4yeHne, cpegHee BpeMsi XXU3Hu B BO36yAeHHOM
cocTosiHMK. JTloMrnHecLeHUns. BelHyXaeHHoe usnydveHune

18. OnTnyeckune KBaHTOBbIE reHepaTopbI.

OnncaHne TexHonormm nposegeHuA

ﬂpomemyTquaﬂ atrectaumMs No AucuunnmMHe — oueHka. B npunoxeHme K aunniomy
BHOCUTCA OLEHKa.

OK3amMeH NpoBoANTCS B NMCbMEHHON dhopMe. Kaxabin G1MneT BKItoYaeT ABa TEOPETUYECKNX
Bornpoca. Obyvarowmica rotoBuT oteeThl Ha Bonpockl KNMMa n oTBevaeT npenogaBaTento.

TpeboBaHWs K BbINOMHEHWIO 3aaHWIA, LWKanbl U KpUTEPUN OLLEeHUBAHWUS

OueHka ypoBHS OCBOEHUs AncumnnunHbl «Onmuka» OCYLLEeCTBRSeTCA Mo Ccreayowmm
nokasartensam:

- npeaBapuTenbHas oueHka KadecTBa paboTbl Ha NEKUMOHHbLIX, MNPaKTU4EeCKUX U
nabopaTopHbIX 3aHATUSIX;

- MOMHOTa OTBETOB Ha BOMPOCHI 3K3aMeHaLMoHHOro bunera.

Ecnn ctyneHT He ocBavBaeT OMCUMMIUHY B YyCTAHOBMEHHOM nporpammon obbeme u B
CpOKMW, onpegeneHHble rpacdukoM y4yebHOro npouecca, OH He AONycKaeTcs K NPOMEXYTOYHOW
aTTecTaumm no JaHHomy Buay yyebHom paboTbl.

Kputepun oueHkn paboTbl oOByyalLmxcs, KOTOpble COOTHOCATCSA C  YPOBHAMM
COOPMMPOBAHHOCTU KOMMETEHLNNA:
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KpuTepnn oLeHnBaHNA KOMNETEHLNI

YpoBeHb
cthopmmpoBa
HHOCTHU
KOMMNeTeHLWNn

LLikana oueHok

lNoceweHue NeKyUOHHbIX, nTabopamopHbIX U MNPakmu4yecKux 3aHamud.
[MpasunbHO  B8bIMOMHEHHbIE  3a0aHusi  fpakmuyeckux U
nabopamopHbix pabom. Omeem Ha 80rpPoC KOHMPOIIbHO-
uaMepumersnibHoO20 Mamepuana 80 epemsi 3k3ameHa. Omeemel
Ha dononHuUmeribHble 80rpPOChl M0 OCHOBHbIM OMMUYECKUM
seneHusam u memodam ux uccrnedosaHus. Obydyarowulics 8
rnosiHoU  Mepe  ernadeem  MOHAMUUHBLIM  arnnapamom U
meopemu4yecKkuMmu  OCHogamMu  OUCUUMIIUHBI, crocobeH
unacmpupogame omeem rnpuMepamu, cthakmamu, OaHHbIMU
Hay4HbIX uccriedosaHull, MPUMEeHSIMb Meopemu4yecKue 3HaHus
0151 peweHusi npakmu4yeckux 3aday 8 obsiacmu OnmMuKu.

lNosbiwieHHbI
U yposeHb

Omnu4Ho

Omeem Ha KOHMPOJSIbHO-USMePUMESbHbIU Mamepuan He
coomeemcmayem  OOHOMy  (08yM) U3  MEPEYUCIIEHHbIX
rnokasamersetl, HO obydarowulics 0aem rpasusibHble 0mMeemal
Ha doronHUMeribHble 80ripoChI. HedocmamouHo
MPOJEMOHCMPUPOBAHO MEOPEMUYECKUX OCHO8 QUCUYUMITUHBI..

Ba3soenbil
YpO8€eHb

Xopouwio

Omeem Ha KOHMPOIIbHO-USMEPUMESIbHBIU Mamepuarn He
coomeemcmeayem 0bbiM 08ymM(mpeM) U3 NepeyUCreHHbIX
rnokasamersiel, obydarowutics daem HernosiHble omeembl Ha
dononHuUmesibHble 80r1POCHI. Umeem He rnosiHoe
npedcmaesnieHUe O MeopemuyYyeckux ocHoeax, Ooryckaem
CyWeCcmeeHHbIe ouwUbKU

lNopoeosnbiti
YPOBEHb

Ydoenemsopu-
mesbHO

Omeem Ha KOHMPO/bHO-U3MepUmerbHbIl Mamepuasn He
coomeemcmaeyem J1l0bbiM mpem(4embipemM) u3 nepeyvucsieHHbIX
rnokazamerned. Obyyarowutics deMoHCmMpupyem ompbI8OYHbIE,
gpazmeHmapHble 3HaHuUs1, doryckaem 2pybbie ouwUubKU.

Heydosenemeopu-
meribHO




	УТВЕРЖДАЮ
	Заведующий кафедрой
	оптики и спектроскопии
	___________ (Овчинников О.В.)
	подпись, расшифровка подписи
	24.06.2022г.
	Целями освоения учебной дисциплины "Волны и оптика" являются: формирование профессиональной компетенции студентов физического факультета, обучающихся по направлению " Ядерные физика и технологии", в области физических основ волновых и оптических явлений.
	Задачи учебной дисциплины:
	- рассмотреть единый подход к изучению волновых процессов различной физической природы,
	- сформировать у студентов представление об основных закономерностях возбуждения и распространения волн, о наиболее важных оптических явлениях;
	- дать навыки простейших практических расчетов волновых процессов.
	10. Место учебной дисциплины в структуре ООП:
	Дисциплина базовой части цикла Б1.O.12 (Физика).
	11. Планируемые результаты обучения по дисциплине/модулю (знания, умения, навыки), соотнесенные с планируемыми результатами освоения образовательной программы (компетенциями) и индикаторами их достижения:
	Код
	Название компетенции
	Код(ы)
	Индикатор(ы)
	Планируемые результаты обучения
	ОПК-1.1
	Знает основные законы естественнонаучных дисциплин в профессиональной деятельности, методы математического анализа и моделирования, теоретического и экспериментального исследования
	Знать: основные законы естественнонаучных дисциплин
	Знать: физические основы, фундаментальные понятия и законы оптики
	Знать: основы постановки экспериментов, позволяющих изучать оптические явления
	Знать: методы обработки экспериментальных результатов, оценки погрешностей проведенных измерений
	ОПК-1.2
	Использует основные законы естественнонаучных дисциплин в профессиональной деятельности, применяет методы математического анализа и моделирования, теоретического и экспериментального исследования
	Уметь: использовать основные законы естественнонаучных дисциплин в профессиональной деятельности, применять методы математического анализа и моделирования, теоретического и экспериментального исследования
	Уметь: применять математические методы при решении задач по оптике
	Уметь: использовать учебное оборудование для исследования различных оптических процессов
	Уметь: анализировать результаты наблюдений и экспериментов с применением основных законов и принципов оптики
	ОПК-1.3
	Владеет навыками использования основных законов естественнонаучных дисциплин в профессиональной деятельности, применения методов математического анализа и моделирования, теоретического и экспериментального исследования
	Владеть: навыками использования основные законы естественнонаучных дисциплин, применяя методы математического анализа и моделирования, теоретического и экспериментального исследования.
	Владеть: навыками применения математических методов при решении задач по волновым процессам и оптике
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3
	ОПК-1.1
	ОПК-1.2
	ОПК-1.3

