MMHOBPHAYKN POCCUIN

®ENEPAINBHOE NOCYAAPCTBEHHOE BIOPKETHOE OBPA3OBATESTbHOE YYPEXKOEHVE
BbICLLEIMO OGPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIW YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAIO

3aBeaytowmin kacegpon
kKaghedpol onmuku U cfieKmpocKonuu

HaumeHoeaHue Ky) ;{ yaroweli 3a peanusauuio OUCUUNIUHbI

Oe4uHHukoe O.B.
UCb, pacwiughposka rnodnucu

21.06.2023 a.

PABOYASA NPOMrPAMMA YYEBEHOW OUCLUUNNUHBI
B51.0.20 OnTukKa

Kod u HaumeHosaHue ducyunnuHbl 8 coomeemcmeuu ¢ y'-leGHbIM nnaHom

1. Koa 1 HauMeHoOBaHMe HanpaBlieHUsa NoAroToBKku/cneymnanbLHOCTHU:

12.03.03.PomoHuka u onmouHghopMamuka

2. Npodunb nogroroBku/cneymanmsauus: PomoHuka u onmouHgpopmamuka
3. KBanudukaumsa BbinyCKHUKA: Bbicwee obpa3oeaHue (6akanaep)
4. ®opma o6yyeHuUs: OYHasi

5. Kachepgpa, oTBeuvarowan 3a peanmsaumio QUCLUNINUHDbI:

kachedpa onMmMuKU U CrIeKmpocKonuu

6. CocTaBuTenu nporpammbi:

JleoHoea JluaHa KOpbesHa, kaHOudam bu3UKO-MamemMamu4ecKux HayK, doueHm
(U0, yyeHass cmeneHb, y4eHoe 38aHue)

[pesuesa NpuHa eHHadbesHa, kKaHOudam bu3uKo-MamemMamu4yecKuX HayK,

cmapuwuu npernodasamersib

7. PekomeHpoBaHa: HMC gusuyeckozo gp-ma BI'Y npomokon Ne 6 om 20.06.2023 e.
(HaumeHoeaHue peKomeHayfouqelj CMpPyKmypbl, Oama, HOMepP ripomokorsria, omMemku o I'IpO@]'IeHUU eHOCcAMcs
8pYYHY!0)

8. YuebHbIn roa: 2023/2024 CemecTp(bl): 3




9.Ulenu v 3agayum y4eO6HON ANCLUUNNUHDI

Llensimu ocgoeHusi y4ebHOU OuCUUMNUHbI S8/1S0MCS: co3naHne dyHaameHTanbHon 6asbl 3HaHWIA
O Npupoae ONTUYECKOro U3NYYEHUs] U ero B3aMMOAENCTBMM C BELLECTBOM, Ha OCHOBE KOTOPOW B AaibHENLeM
MOXXHO pa3BuBaTb Goree yrnyorneHHoe 1 AeTanu3MpoBaHHOE U3yYeHre AaHHOro pasfena pu3nki B paMkax Lukna
KypCcoB MO (POTOHMKE 1 ONTOMHOPMATUKM.

3adayu yyebHoU OucuUnIUHbI:

- cchopMUpoBaTb Y CTYAEHTOB €4MHYH0, CTPOWHYI0, NTOTMYECKM HEMpPOTMBOPEUMBYIO (DUSUYECKYIO KapTUHY
MpUPOabl ONTUYECKMX ABMEHUIA MyTeM 00OGLLEeHMS] KCNEpPUMEHTarbHbIX AaHHbIX Y MOCTPOEHUSI MOAEeNen Ha ux
OCHOBE;

- B paMKax eanHoro noaxoaa pacCcMoTpeTb OCHOBHble ABIEHUA ONTUKK, BbIBECTU OCHOBHbIE 3aKOHbI U
NonyYMTb UX BblpaXeHUe B BUAE MAaTEMATUYECKUX YPaBHEHUI;

- Hay4UTb CTYOEHTOB KONMUYECTBEHHO peLlaTh KOHKPETHbIE 3a4auM B paMkax NPUHSATHIX MPUOTIMKEHWIA;

- Hay4uTb OCHOBaM MOCTAHOBKU W MPOBeAeHUs] (PU3NYECKOrO IKCMEPUMEHTa MO ONTUKE C MOCMNEAYOLLMM
aHanM3oM W OLIEHKOW MONyYeHHbIX pe3ynbTaToB.

10. MecTo y4ye6HOM AncuMnnuHbI B cTpykType OOI:

OucuunnmnHa B1.0.20 «OnTuka» oTHOoCUTCA K obsas3aTtenbHoW 4actu uukna b1 yyebHoro nnaHa
obpasoBaTenbHON nporpaMmmbl No HanpaeneHuto 12.03.03 «POTOHMKA N ONTOMHOPMATHKA.

11. MnaHupyemblie pe3ynbTaTbl O0y4YeHUs MO AucuUunivHe/moaynko (3HaHUA, YMeHus,
HaBblKK), COOTHECEHHbIEe C NTaHUpPyeMbIMU pe3ynbTaTaMu OCBOEHUA obpa3oBaTesibHOU
nporpamMmmbl (KOMNEeTEeHUUAMMN) N MHAUKATOPaAMU UX OOCTUXKEHUA:

HasBaHue
KoMneTeHuumn

Kog Koa(bt) NuaukaTtop(bl) lMnaHupyemble pesynbTaTbl 06y4YeHus

CnocobeH
NPUMEHSTb
€CTeCTBEHHOHay
YHble U
o0LEenHXeHEepH
ble 3HaHus,
MeToAbl

OriK-1

MaTemMaTn4eckor
0 aHanusa u
MOZEenMpoBaHusi
B MHXKEHEPHOW
[EeATENBHOCTH,
CBSI3aHHOW C
POTOHHbBIMM
TEXHOMOrNsIMM
0bpaboTku
MHdopMaLuu,
NPOEKTUpPOBaHNe
M,
KOHCTPYyupOBaHu
eMun
TEXHOMOrNsMM
Npon3BOACTBA
3/1EMEHTOB,
nprvbopoB U
cucTem
POTOHUKM U
onTouHdopmaTtu
Kn

OrK-1.1

MpuMeHsEeT 3HaHus
MaTeMaTuKn B
WHXEHepHOM
npakTuke npu
MOZenMpoBaHun

3HaTb: n3nYeckme OCHOBbI, PyHOAMEHTalbHbIE
MOHATUS U 3aKOHbI OMTUKM.

3HaTb: OCHOBHblE 3aKOHbl €CTeCTBEHHOHAaY4HbIX
ONCLMNIVH

YMeTb: ncnosib3oBaTb OCHOBHbIE 3aKOHbI
€CTeCTBEHHOHaYy4HbIX ancumninH B
HpO(*)eCCMOHaﬂbHOVI OeATeNbHOCTU, NPUMEHATb
MeToabl mMaTemMaTn4ecKkoro aHanmsa n
mMoaennpoBaHuA, TeopeTn4eckoro n
QKCNepuMeHTaribHoOro nccrneagoBaHus.

YMeTb: NPUMEHATb MaTemMaTndyeckmne mMeTonbl
npu peweHnn 3agad no onTuke




OrlK-3

Bbibupaet 1
ncnone3ayet
COOTBETCTBYIOLLME .
3HaTb: OCHOBbl MOCTAHOBKM 3KCMEPUMEHTOB,
CnocobeH pecypchl, o
03BONALLMX M3y4aTb ONTUYECKME ABIEHNS
NpoBOANTL COBpPEMEHHbIE
OrK-3.1 METOLMKN U
okenepumenTank A YMeTb: ucnonb3oBatbk y4yebHoe oGopygoBaHue
Hble obopynoBaHue 4ns
ONA  MCCnedoBaHWA  PasfUYHbIX  OMTUYECKUX
nccregoBaHus n npoBeAeHns
npoLeccoB
N3MepeHus, 3KCMepuMeHTanbHbI
obpabatbiBaThb U X ccnepoBaHun u
npeacTaBnATb n3MepeHui
NonyYeHHble
OaHHble C
y4yeTom
crneumdukm O6pabaTtbiBaeT u 3HaTb: MeToabl 06pPabOTKM IKCNEPUMEHTANBbHbIX
N3MepeHnii B npegcraBnseT pe3ynbTaToB, OL/EHKM norpeLLHocTewn
cucTemMax u nosny4YeHHble NPOBEAEHHbIX N3MEPEHMI
yCTpOMCTBaXx OMK-3.2 | 2KCNepUMeHTanbHbI
DOTOHUKN 1 ' € [JaHHble ang YmeTb: aHanuanpoBaTb pe3ynbTaThbl
onTouHdopmaTu nony4eHunsi HabnNAEHUA N IKCNMEPUMEHTOB C NMPUMEHEHNEM
Kn 060CHOBAHHbIX OCHOBHbIX 3aKOHOB U NPUHLMMOB OMTUKK
BbIBOJOB

12. O6bemM gucuMnuHbI B 3a4eTHbIX eguHMLUax/yac. (8 coomeemcmeuu ¢ y4ebHbIM IaHOM) —

5/180.

Popma NPOMEeXyTOYHOWN aTTeCcTaLnM(3avem/sk3ameH) IK3aMeH

13. TpyAoeMKoCTb NO BuAam y4ebHom paboTbl

Bupg yuebHom paboTbl Tpg))/ igfﬂ“gg?b
AyOMTOpPHbIE 3aHATUS 84
nexkumm 34
B TOM YuChE: npakTuyeckmne 16
nabopaTtopHble 34
CamocTosiTenbHas paboTa 60
B TOM 4mche: kypcoBas paborta (MpoekT) 0
dopma NpoMEXYTOYHOM atTecTaumm 36
(sKk3ameH - 4ac.)
UToro: 180

13.1. CogepxaHne gUCUUNIINHDbI

n/n Peanusauusa
pasgena
HaumeHoBaHuve pasgena OUCLMUNIIUHDI C
CogepxaHue pasgena aMcumMninHbl
OUCLNNIUHBI NOMOLLbIO
OHnamnH-Kypca,
QYMK™*
1. JleKUMOHHbIE 3aHATUA
1 PacrnipocmpaHeHue 80751H 8 yripyaol cpede. YpasHeHue OHuaiiH-Kypc
rockol U cgpepuyeckol 80IHbI. BoriHosoe ypasHeHue. «B1.0.20
Yripyaue 80riHbI Ckopocmsb yripyaux 8011H 8 pa3fuyHbiX cpedax. QHepaus ONTHKaY
yrnpyaux 8onH. Cmosyue 8011HbI. 38yK08ble 80/IHbI. https://edu.vsu
Sppexkm Honnepa 8 akycmuke. ru/courselvie
2 OneKmpomMagHUMHbIe 801HbI OcHoeHble ceolicmea c8emosbix rosel. YpasHeHusi S hnoid=1 84
Makceenna. BonHogoe ypasHeHue 0ns Mp:as')d;lg‘l

951eKMpomMacHUMHOR20 11osis. YpasHeHue rrockou
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MOHOXpoMamuyeckol 80JIHbI. QHepausi
arekKmpomazgHUMHbIX 80s1H. Bekmop lNolHmuHaa.
UHmeHcusHOCMb 311eKmpoMagHUMHOU 801THbI. ViMmybe
80/1HbI U OasrnieHue Ha cmeHkKy. Jghgbekm [onnepa ons
3M1eKmpoMaz2HUMHbIX 80J1H. M3nyyeHue 08uxXyweaocs
3apsda.

OmpaeHue u nperomnieHue rniiockol 80sHbI Ha 2paHuue
pasdena 08yx QUINEKMPUKO8. 3aKOH ompaxxeHusl U
npesnomsieHuUsi 80JHbI. [1onHoe 8HymMpeHHee ompaxeHue.
KoagppuyueHm ompaxkeHusi u nporycKaHuUsi 80J1HbI fpu
HopMasibHOM nadeHuu Ha epaHuyy pasdena

leomempudeckas onmuka

3akoHbI 2eomempuyeckol onmuKku. 3aKoH ompakeHusi u
rpesiomMeHusi 80siHbI. [1onHoe 8HymMpeHHee ompaxxeHue.
TMpuryun ®epma. KoaghgpuyueHm ompaxeHusi u
rpesioMIIeHUSs 80JIHbI PU HOPMarbHOM rnadeHuu Ha epaHuyy
pa3sdena. KoaghgpuyueHm ompaxxeHuUsi U rnpesioMieHust
80/1HbI MPU NapasnnesibHoM nadeHuu Ha epaHuly pasoena.
lnockonapannenbHas nnacmuHka. 3epkana. JIuH3bl.
[Mpusmbl. Onmuyeckue cucmemel

WHmepgbepeHyus ceema

SeneHue uHmMepghepeHyUU 3NEKMPOMagHUMHbIX 8OJTH.
UHmepgepeHyus niocKux MOHOXPOMamu4eCcKuX 80JTH.
PaccmosiHue mexdy uHmepgepeHyUOHHbIMU ro10camu.
BpemeHHasi KoeepeHmHoCmb.

lMpocmpaHcmeeHHasi KoeepeHmMHOCMb. Poslb KOHEYHbIX
pasmepos ucmoyHuka. Onbim FOHaa (¢ y3Kkol u wupoKol
wesnbro). Paduyc u o6bem koeepeHmHocmu. Criocobb!
HabrodeHuUss uHMepgepeHyuU ceema.
UHmepgepeHyus npu ompaxeHuu om MOHKUX M71aCMUHOK.
lNonockbl pagHO20 HaKoHa U Mos10ckl pasHOU MOMUUHBI.
Konbuya HetomoHa. lNpoceemiieHue onmuku.
WHmMepgepomemp MalikenbcoHa. MHozonyqeegas
uHmepgepeHyusi. Uumepghepomemp Pabpu-llepo.

Hucbpakyusi ceema

lMpunyun MNodeeHca-®PpeHens. MHmeepan Kupxzogha. 30Hb!
®peHens. Jugpakyus ®peHerns Ha Kpyariom omeepcmuu u
Ha Kpyarom ducke.

LHucbpakyusi ®payHeoghepa. [Juppakyus Ha y3Kkol wesu.
HugpakyuoHHas pewemka. [onogpagusi.

nO/'IHpUS’aL{UFI ceema

EcmecmeeHHbIl u nonsipusosaHHbIl ceem. HacmuyHo
rnonspu3sosaHHbili ceem. Nonspuzamopbl. CmeneHb
nonspusayuu. MNonspusayusi npu ompaxeHuu u
npenomneHuu. Yeon bprocmepa. [JeotiHoe
nyyenpenomieHue 8 0OHOOCHOM Kpucmarisne.
O6bIKHOBEHHbIU U HEOOLIKHOBEHHbIU Ty4u. X00 f1yyYel 8
00HOOCHOM Kpucmarnne. [ToHamue 0 80/1HO8bIX U JTy4e8bIX
nosepxHocmsix. [1poxoxdeHue nIocKononspu308aHHO20
ceema 4Yepes Kpucmarnsau4yeckyro ninacmuHky. llnacmuHku e
4Yemeepmb 80JIHbI U 8 10/180/1HbI. MickyccmaeHHoe 080lHoe
nyyenpenomnerue. Sghgpekm Keppa. BpaweHue rnnockocmu
rnonspusayuu (ecmecmeeHHoOe, MazHUMHoe).

Bszaumodelicmeue
37IEKMPOMacHUMHBIX 80/TH C
seuecmeom

Jucnepcus ceema. dnemeHmapHasi meopusi ducriepcuul.
KomninekcHasi Quanekmpuyveckasi MpoOHUUaemMocma
sewecmesa. Kpusbie ducrniepcuu u rnoariouwjeHue ceema 8
sewecmee. BonHosoul nakem. [pynnosasi ckopocmb
lMoanoweHue ceema. 3akoH byzepa. KoaghcbuyueHm
noanouwjeHusi. PaccesiHue ceema. 3akoH Parnies.
MonekynsipHoe paccesiHue. KoM6UHaUUOHHOE paccesiHue.

KeaHmoseble caolicmea caema

KeaHmoeasi npupoda usny4eHus. Ternnogoe ussyveHue u
€20 3aKoHbl. CriekmparbHasi oMmHOCMb Pa8HO8ECHO20
mennogozo usnydyerusi. ®opmyna llNnaHka. Heobxodumocmb
KeaHmMosbIx npedcmaseHud.

®omoanekmpuyeckuli aghchekm. Xumuyeckoe delicmeue
ceema. Sgpghekm Komnmona. [JaeneHue ceema.
AmomHbie nepexodbl. CrioHmaHHoe u3ny4JyeHue, cpedHee
8peMsi XKU3HU 8 8036yXKOeHHOM COCMOSTHUU.
JlromuHecueHyus. BoiHyx0eHHoe u3snydeHue. [MpuHyun
delicmeus nasepos. Baaumodelicmeue usiy4eHusi ¢
8elecmeoM (3nemMeHmapHbIe Mpouecchl).

2. NpaKkTnyeckune 3aHATUA

Yrpyeue 80s1Hbl.

lMoHsimue eornHbl. Budbl 8onH. ®poHm eonHbl. BonHoeasi
rnosepxHocmb. YpagHeHue rnaockol U cgpepudeckoli 80/IHbI.
BornHosoe ypasHeHue. Ynpyaue 8ornHbl. CKopocmb yripyaux

OHmaifH-KypC
«b1.0.20




80/IH 8 pas/fluyHbiX cpedax. OHepausi yrpyaux 6OJIH.
Cmosyue gosHbIl. 38ykoseble 805HbI. Ahgpekm [onnepa 8
aKycmuke.

3neKmpomaeHume/e B80/THbI.

YpasHeHusi Makceenna. BonHoeoe ypasHeHue  Onis

3/1IeKMPOMagHUMHO20 rnornsl. YpasHeHue rnockou
MOHOXpOoMamu4eckol 8O/THHbI. OHepausi
af1IeKmpomMagHUMmMHbIX 8O/TH. Bexkmop lNodHmuHaa.

UHmeHcusHoCcmMb  anekmpomazHumHol  801Hbl.  Umnynbc
80/1HbI U OasrieHue Ha cmeHKy. Ogghekm [onnepa 0ns
3/1eKMpPOMagHUMHbIX 8OJTH.

Feomempudeckasi onmuka.

3akoHbl eeomempudeckol onmuku. 3aKkoH ompaxeHus u
rpesiomneHusi 8oriHbl. [1ornHoe eHympeHHee ompaxeHue.
lNpenomneHue ceema & nnockKonapannesbHolU MnaacmuHKe.
Xo0 nydeli 8 NocKux u cghepuyeckux 3epkanax. ToHKue u
morsicmble JIUH3bl, U UX OCHO8Hble 351eMeHmbl. Popmyrna
moHkKoU 1uH3bl. Popmyna mosncmol fuH3bl. Bulbl nuH3.
lMocmpoeHue xoda ny4ya 6 nuH3e. Cucmema fUH3 U X00
nyqel 8 Hux. [pusmbl. Onmuyeckue cucmemsl.

UHmepgbepeHyus ceema.

UnmepgepeHyus MOHOXpOMamu4yecKoeo ceema.
Onmuyeckasi pasHocmb xoda. lMopsidok
uHmepgbeperHyuu. LLlupuHa uHmMepghbepeHyUOHHOU MOIOChI.
Ycrosusi  803HUKHOBEHUSI  Makcumyma U MUHUMYMa
UHMeHcusHoCMuU ceema. Knaccuyeckue
UHMepgepeHyuoHHble cxembl: onbim FOHea, 6u3epkana
QpeHens, bunpusma @peHens, bunuH3a bude.

LHucbpakyusi ceema.

TMpuryun ModeeHca-PpeHerns 3oHbl OpeHerns, epahuyeckul
memod croxeHuss amrnumyd. [ugpakyus Ha Kpyanbix
omeepcmusix, 3kpaHax. [Jugppakuyusi ®peHens u dughpakyusi
QpayHaogbepa, epaHuubl UX rnpumMeHeHus. [ucppakyus
ceema Ha rnepuoduveckux cmpykmypax.

lNMongpusayusi ceema.

JluHelHO-, YUPKYASIPHO- U 3MIIUMMUYECKU- M015pU308aHHbIU
ceem. Mamemamuyeckoe onucaHue
cocmosiHus nonspu3dayuu. [lonspusayus ecmecmeeHHo20
ceema. Onmuyeckue s8M1eHus Ha epaHuue
pasdena u3omporHbIX Ouanekmpukos. @opmyrbl @peHers.
lMonspusayus ompaxeHHoU u
npesomneHHol 8o5nH. Yzon bprocmepa. SeneHue rorHo20
8HYMpPEHHE20 ompaeHusi ceema u ezo
rpUMeHeHUe.

Bsaumodeticmesue
31EeKMPOMaHUMHbIX 0JTH C
8eLecmseom.

Hucnepcus ceema. [lloznoweHue ceema. 3akoH byeepa.
KoagppuyueHm noenoweHuss. PaccesHue ceema. 3akoH
Panesi.  MonekynspHoe  paccesHue.  KombuHayuoHHoe
paccesiHue.

KeaHmoseble ceoticmea ceema

KeaHmossbie ceolicmea ceema. QHepausi, UMybC YOMOoHa.
HasneHue  ceema.  BHewHul  ¢homoanekmpuyeckuli
ahpekm. YpasHeHue OdlHwmelHa Ond ¢homoagpgekma.
KpacHas epaHuua gpomoaghchekma. Schgpekm KomnmoHa.

Onruka

https://edu.vsu

.ru/courselvie

w.php?id=184
39

3. la

OopaTopHbie 3aHaTuA

WHmepgbepeHyusi ceema.

JlabopamopHasi paboma Ne1

«OnpedeneHue paduyca KpugU3HbI MO8EPXHOCMU JTUH3bI U
OrnuHbI c8emo8oU 80/IHbI C MOMOWbIO Koney, HbromoHa»
JlabopamopHasi paboma Ne2

«MHmMepgbepeHyusi ceema 8 rriockonapannenbHol
CMEKAHHOU NnacmuHe»

JlabopamopHasi paboma Ne3

«MIHmepghepeHyus ceema om d8yx KO2epeHMHbIX
UCMOYHUKO8 ceema

JlabopamopHasi paboma Ne4

«MHmepghepomemp Maxa-LleHdepa»

LHucbpakyusi ceema.

JlabopamopHasi paboma Ne5

«[ugbpakyuss MOHOXpoMamu4eckoeo cgeema Ha O0O0HoU U
HECKOMbKUX WesIsxX»

JlabopamopHasi paboma Ne6

«OnpedeneHue OnuHbl €8emo8oll B80JHbI C MOMOUbIO
OughpakKUUOHHOU pewemku»

lNonspusayusi ceema.

JlabopamopHasi paboma Ne7

«[lony4yeHue u uccrnedosaHue oMnsAPU308aHHO20 ceema.
3akoH Manoca»

JlabopamopHasi paboma Ne8

OHnawH-kypc
«B61.0.20
OnTuka»

https://edu.vsu

.ru/courselvie

w.php?id=184
39
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«[lonApusayusi ceema npu ompaxeHuu U MpPesoMIeHUU.
BakoH bprocmepar

JlabopamopHasi paboma Ne9

«H3yqeHue aghpekma Papades»

JlabopamopHasi paboma Ne10

KeaHmossle ceoticmsa ceema
«M3yyeHue cpomoagppekmad

13.2. Tembl (pasaenbl) AUCUUNNUHBI U BUAbI 3aHATUN

No HavnmeHoBaHue TeMmbl Buabl 3aHATMI (KONMYECTBO YacOoB) |
/n (pasgena) Mekunn Mpaktuyeckme | JlabopatopHble |CamocTodATensHas Bcero
OVNCUNNIINHBI 3aHATUS 3aHATUS pabota
1 Yrpyaue 80siHbI 2 1 - 4 7
2 SnekmpomagHUMHbIe
eong/p 6 1 ) 4 11
3 Feomempuyeckasi onmuka 4 4 - 10 18
4 VIHmepghbepeHuus ceema 4 2 10 8 24
5 Hucbpakyusi ceema 4 2 8 6 20
6 lNonsipusayusi ceema 4 2 10 8 24
7 B3zaumodeticmeue
371EKMPOMacHUMHBIX 80/TH 4 2 - 10 16
C 8euUiecmeom
8 KeaHmosnble ceoticmea
ceema 6 2 6 10 24
Wroro: 34 16 34 60 144

14. MeToan4yeckue yKkasaH1s Ans ooyyarLWmxcsa Nno 0OCBOEHNIO ANCLUNIIUHbI

OCHOBHbIMU 3marnamu 0C80eHUsI OUCUUMIIUHbI ONMUKa S8/1sItoMCs:

e U3yyeHue y4ebHoU, Hay4yHOU U MemodudecKkol numepamypbl, Mamepuasnos repuodudeckux uzdaHul ¢
npusredyeHUeM 311eKMpPOHHbIX cpedcme Hay4yHoU UHghopmayuu.

e [loGeomoska K npakmu4ecKuM 3aHSmusim;

» [lodzomoska k nabopamopHbIM 3aHSIMUSIM

B xo0de nodzomoeku K mMeKywumMm ammecmauusM U [POMEXYymoYHoU ammecmayuu cmyoeHmy
peKoMeHAyemcsi akmugHO UCMOoIb308amb 3IEKMPOHHBbILU obpasogameribHbIl nopman Moodle — anekmpoHHas
cpeda OucyuniuHbl, ¢ npedocmasneHueM npe3eHmauyul nexkyud, 3adaHuli Ornsi 8bINOIHEHUST MPaKMUYeCcKux u
nabopamopHbix pabom, OOMONHUMENIBHO20 MEoPemu4YecKkoeo0 Mamepuana U HOPMamugeHO-Pagosbix
OOKyMeHmMOo8 o memam u riepeydHeli 8onpocos 0sisi no020moeKU K MeKywumM ammecmayusiM U rnpoMexymoyHol
ammecmauuu. Takxe cmyOdeHmy pekomeHOyemcsi UCrno/ib308amb 8ecb Habop Memodos u cpedcme
COBPEMEHHbIX UHPOPMaUUOHHbBIX mexHomo2ul 07 u3ydeHuUsi omedyecmeeHHolU u 3apybexxHol numepamypbi Mo
oucyunuHe, OUEHKU U aHajlu3a ee meKyu,e2o0 COCMOSHUSI U riepcriekmus pa3sumus. Emy npedocmasnsemcs
B803MOXHOCMb pabomamb 8 KOMIMbIOMEPHbLIX Kriaccax hakynbmema (313a aydumopusi), umems Odocmyn K
UHmepHem-pecypcam U 371EKMPOHHOU [oYme, UCrofb308amb UMerowuecss Ha kaghedpe OnNmuku U
criekKmpocKonuu  ¢hu3u4yeckozo akynbmema UHGOPMaUUOHHbIE MEXHOI02UU, UCMO0b308amb PeCcypChbl
BonarnbHol Hay4yHol bubnuomeku BI'Y, 8 mom 4yucrie 3neKmpoHHO-6ubIuomeYHble cucmemsI.

15. MMepeyeHb OCHOBHOM W [OOMOJSIHUTENIbHOW nUTepaTypbl, PECcCypCcoB WHTEPHEeT,
HeobXxoAUMbIX O OCBOEHUS ANCUMUNIIUHbI (Criucok iumepamypbl 0GhOpMASeMcs 8 CoOomeemcmeuu
¢ mpebosarusimu TOCT u ucrionb3yemcsi obujasi CKeo3Hasi Hymepauus 05151 8cex 8uUO08 LUCMOYHUKO8)

a) OCHOBHas nuTeparypa:

Casenbes U.B. Kypc obweti pusuxku : B4 T. /N.B. Casenbes .— M. : KHOPYC, 2012, -. T.2:

01 Anekmpuyecmeo u mazHemusm. Bonxbl. Onmuka .— 2012.— 570 c.
02 Cusyxur [1. B. Obwuti kypc ¢pusuku : B 5 m. /[J.B. CugyxuH .— M. : ©OUSMATIINT :, 2012-.T.4:

Onmuka .— 3-e u3d., cmep. — 2012.— 791 c.

JlaHOdc6epe, I'.C. Onmuka : yyebHoe nocobue / I".C. JlaHdcbepe. - 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] : yuebHoe nocobue. — SnekmpoH. daH. —
04 Crl6. : JlaHb, 2012. — 608 c. — Pexum docmyna:
http://lanbook.lib.vsu.ru/books/element.php?pll id=2764

6) dononHUMenbHas numepamypa:

Ne ni/n | lcmoyHuUK

05 Upodos U. E. BonHosble ripouecckl. OCHO8HbIe 3aKoHbI / U.E. ipodos .— 3-e u30. — M :
BEVHOM. Jlabopamopus 3HaHul, 2006 .— 263 ¢



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
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

lMpakmukym rno peweHuro 3adady o obwemy kypcy ¢pusuku. KonebaHusi u 8osHbl. Onmuka.

06 H.I. KanawHukos [u dp.] ; nod ped. H.M. KoxesHukoea .— CaHkm-llemepbype ; Mockea ;
KpacHoOap : JlaHb, 2013 .— 206

Casenses UN.B. CbopHUK soripocos u 3aday rno obwel gusuke. / N.B. Casenbes - M.: Acmpernb

o7 - ACT, 2005

08 Upodos Y. E. 3adaqyu no obweld gu3suke : y4eb. nocobue dns sysos / N. E. ipodos .— 8-e u3d.
— M. : BUHOM.JTabopamopusi 3HaHudl, 2007 .— 431 c.

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

C.

B) MHOPMALMOHHbIE SNIEKTPOHHO-06pa3oBaTesibHble pecypchbl (oduumnanbHble PeCYpCbl MHTEPHET)*:
Ne n/n Pecypc

1. | «YHuBepcuTeTckasa bnbnunorteka online» https://biblioclub.ru/

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

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

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

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

*

BHauane ykasbiBalotca OBC, ¢ koTopbiMu uMmetoTcss goroBopa y BIY, 3atem OTKpbITble 3MNEKTPOHHO-
obpasoBaTerbHble Pecypchbl, OHNanH-Kypcbl, YMK

16. lMepeyeHb y4yebOHO-meTOAMYECKOro obGecneyeHusi ANA CaMOCTOATENbHOM paboThbl
(y4ebHo-memodudyeckue pekomeHOayuu, nocobus, 3adaqyHuKku, MemodOudYecKue yKa3aHusi 0 BbIMOSIHEHUIO
rpakmu4ecKux (KOHMpPOJIbHbIX), Kypcoebix pabom u 0p.)

Ne n/n MICTOYHMK

1 OnTuka [ONekTpoHHbIN pecypc] : yuebHoe nocobue k nabopaTopHOMY NpPaKTUKyMy /
[B.I'. KntoeB 1 ap.] ; BopoHex. roc. yH-T .— 3NeKTPOH. TEKCTOBbIE AaH. — BopoHex :
Uzpatenbckuin gom BI'Y, 2019 .— 3arn. ¢ Tutyn. akpaHa .— Pexum goctyna: ans
3aperncTpmpoBaHHbIX Yutarenen BI'Y .— TekcToBbIn dhann .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-73.pdf>.

2 [MorpeLlHoCTN n3MepeHns u3nyeckmx BENUYMH : y4ebHoe nocobme ans By3oB
/ BopoHex. roc. yH-T; cocT.: A.H. JlapuoHos, B.B. YepHbiwes, H.H. JlapnoHoBa
.— Boponex : MU By, 2009 .— 48 c. : un. — bubnwuorp.: c.47 .—
<URL.:http://www.lib.vsu.ru/elib/texts/method/vsu/m09-117.pdf>.

3 AxoBeHko H.B. CamocTosATenbHasi paboTta CTyAeHTOB | METOANYECKME pekoMeHaauun /
H. B. AkoBeHko, O.10. Cywkosa .— BopoHex, 2015 .— 22 c.
4 OnekTpoHHasa 6ubnmoTteka y4ebHO-MeToaAnYeCKMx matepuanos BI'Y

http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

17. OGO6pasoBaTesfibHble TEXHOJNIOFMU, MUCNONb3yeMble nNpu peanusauum y4eOGHOMU
OUCUMNMUHBLI, BKNOYas [AOUCTaHUMOHHble oObpa3oBatenbHble TexHonorum (OOT),

3neKTpoHHoe oby4yeHue (J0), cmewaHHOe OOyyYeHue):

B yuebHoMm nipouecce ucrionb3yromcs credyruue obpasosamersibHblie mexHonoauu. 1o obpasogamesibHbiM
¢opmam: nekyuu, npakmudeckue u nabopamopHble 3aHsamus. [lpeobnadarowumu memolamu U npuemam
obyueHusi sensomcs: 0b6bsICHUMEbHO-UMICcmMpamugHble (06bsCcHeHue, rnokas — OeMoHcmpauus y4ebHo20
Mamepuana u 0p.); akmueHble (aHanu3 y4ebHol U Hay4HoU numepamypbl, cocmaessneHue cxem u 0p.) u
UHmMepaKkmueHble, 8 MOM 4ucrie U 2pyrrnosbie (83auMHoe obydeHue 8 popme nod2omosku U obcyxdeHus
Ookados); UHGhopMayUOHHbIe;, MynbmumeOuliHbie (paboma ¢ calmamu akademMu4yeckux CmpyKmyp, Hay4HoO-
uccriedosamernbCKUX opaaHu3auyull, areKmpoHHbIX bubnuomek u Op., paspabomka npe3eHmauuti, coobuweHul u
0Ooknados, paboma ¢ 371eEKMPOHHBIMU 0by4arowuMu rpoepaMmmamu U m.ri.).

OpeaHusayuoHHasi cmpykmypa JeKyUuoHHo20 3aHsmus: 1. @opmynuposka membl, uenel 3aHsSMus,
rnocmaHoeka rnpobrnemMHoe2o g8orpoca. 2. PasbsiCHEHUE 80MpOCO8 Meopemuvyecko20 U Mpakmu4eckozo nnaHa ons
peweHusi nocmaeneHHou npobnemsl. 3. PaccmompeHue nymel peweHus rnpobriemMHo20 80rnpoca Ha KOHKPEMHbIX
npumepax. 4. 3akmnouyeHue, opmynuposka 6bie0dos. 5. Dopmynupoeka 3adaHuss Ofid caMocmosimesibHoU
OomawHel pabomsi. O38y4ugaHuUe memMbi criedyroue2o 3aHImusl.

OpezaHusayuoHHasi cmpykmypa rabopamopHo20 3aHsamusi. 1. @opmynuposka uened 3aHamusi U omeemal Ha
gorpockbl cmydeHmos. 2. O3HaKOM/eHUe C meopemu4yeckol OCHO80U pabombl, OCHOBHbIMU ripuemMamu U
mexHukoli 6esonacHocmu rpu pabome C ucrnonb3yeMmbiMu rfpubopamu U peakmusamu.3. BbinosiHeHuUe


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
http://www.lib.vsu.ru/elib/texts/method/vsu/m09-117.pdf

aKcrnepumeHmarsnbHol Yacmu pabombl. 4. Obpabomka aKcriepuMeHmarbHbIX pe3yrnbmamos U npedocmasrneHue
ux 0ns npedsapumeribHoOU rnposepkKu npernodagamerto.

Bawuma nabopamopHol pabombi nNpoeoouUmcss C Uesblo 8bIsSI8NIeHUST yPOBHSI OCBOEHUSI Mamepuarna Mo
memamuke pabombl, criocobHocmu Oamb [PasUSIbHY0 MPaKmMosKy pe3ysbmamam, [Moy4YeHHbIM pu
8bIrnoniHeHUU pabomel. 3awjuma paboms! 3aknodaemcs 8 oghopmieHuu pabom, ycmHou becede npernodasamerns
co cmydeHmoMm 10 osly4eHHbIM 8 pabome pe3yribmamamM U OCHOBHbIM Meopemuy4yecKuM MOHAMUSAM Mo meme
pabomei.

OpzaHusayuoHHasi cmpykmypa Mpakmu4yeckoeo 3aHamus - peweHue 3aday unu cemuHap: 1. [lposepka
20mMoeHOCMU cmMyGeHmMo8 K 3aHsmuio - UX meopemu4yeckasi 20mo8HOCMb K 8bINMoSIHEHUO 3adaHul. 2. OCHOoBHasi
yacmb 3aHsmusi, 20e cmyO0eHmbl 8bINoIHAIOM 3adaHusl, @ KOHMPOSb UX UCMOMHEHUs (MofiHoma u Kayecmeo) u
nomMowb ocyujecmernsem riperiodasamerns. 3. 3aknodumernsHas yacme - nodeedeHue npernodasamerieM Umoaos
3aHsamus1, noslyyeHUe cmyoeHmamu 3adaHul Ha caMocmosimeribHyo pabomy.

ColdepxxaHue cemuHapa, ¢hopmupyemcss mak, 4mobbl OHO criocobcmeosasio noucky OO0MOHUMEbHbIX
UCMOYHUKO8 3HaHUU U pa3sumur mMeopYeCcKO20 MbIWIIEHUS, YMEHUK Haxodumb fnymu peweHus U omeemabl Ha
rnpobnemHbie eonpockl. 1o HekomopbIM memam 8 3adaHue MOXHO eKmoYamb rnodzomosky 1 -2 doknados
(coobweruti) no Haubosee CrioXHbIM 8orpocam, 3abrazo8peMeHHO Ha3Haqu8 OOKIad4yUKos.

Tekywuti KOHMPOJsIb IPO8OOUMCS rymeM fPO8epPKU 8bINMoIHEHUS OoMalHe20 3adaHusi, 8X00HO20 KOHMPOJIs
(6 sude camocmosmesibHbIX U KOHMPOIibHbIX pabom, doknados u peghepamos).

lpu peanusayuu OuCYUMIUHbI C UCMNOMb308aHUEM OUCMaHUUOHHbIX obpa3oeameribHbIX MmexHomo2aul
UCrosb3yrmcsi UHCMPYMEHMbI 371€KMPOHHOU UHGOPMayUOHHO-06pa3oeameribHol cpedbi BI'Y «3nekmpoHHbIl
yHugepcumem BI'Y» (https://fedu.vsu.ru) u/unu “MOOK BIY” (https://mooc.vsu.ru), cepsuchbl 8udeokoHpepeHyul
(BigBlueButton, Zoom, Discord u 0p.), 31ekmpoHHas nodyma, MecceHOxepbl U coycemu.

18. MaTepmnanbHO-TeXHU4YECKOe obecneyeHne AUCLUMNIIUHDbI:

Hoymb6yk Asus, ¢ 803MOXHOCMbIK MOOKIYeHUsS K cemu "MIHmepHem" u obecrieyeHuem dAocmyrna 8
3/IEKMPOHHY UHGOPMayUOHHO-06pa3oeameribHyto cpedy BI'Y, lNpoekmop BenQ MS 612ST, [Jocka mazHUMHO-
mapkepHas 100*200. lNpoepammHoe obecrniedeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft
Office (OfficeSTD 2013 RUS OLP NL Acdmc). [IpoepammHasi cucmema Orisi OBHapyXeHUs MeKCmo8biX
3aumcmeosaHull 8 y4ebHbIX U Hay4yHbIx pabomax «AHmurnnaszuam.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. [lpoepammubili komnnekc Ons 3BM - MathWorks. Cucmema
UH)XeHepHo20 modenuposaHuss ANSYS HF Academic Research.

Mukpockon [IMT-3 ¢ oceemumenem Ons pabombl 8 ompaxEeHHOM ceeme; UHMepgepeHyUOHHbIE
ceemouibmMpbI, CMEeKIAHHasi ecmaeska 0715 Ofnblmo8 ¢ Konbyamu HeiomoHa;, nabopamopHas ycmaHoeka Ors
HabnoleHus1 uHMepgepeHyUU Ha nrockonapannensHol rninacmuHke (nasep, rnrockonapasniensHas rnnacmuHKa,
9KpaH, JIUH3a, onmuYeckasi ckambs); MOOyrbHbIU f1labopamopHbIl y4ebHbit komrnekc MYK-OB noseonsrowuli
Habmodampe U uly4amb UHMepPEhePeHyU ceema om 08yX KO2EPEHMHbIX UCMOYHUKO8 ceema, OughpaKkyuio Ha
00uUHOYHOU wenu, cucmeme wesel u OuhpakyUOHHbIX pewemkax, sefieHue rnoaspusayuu ceema, 8bIrnofIHeHUe
3akoHa Marnwca u 3akoHa bprocmepa; JlabopamopHasi ycmaHoska “Ochhbekm Dapadess”; nabopamopHas
ycmaHoeka “‘Uimepgpepomemp Maxa-LleHdepa”;, nabopamopHasi ycmaHoska « @omoaghghekmy.

Peanusauyus ducyunnuHbl ¢ NMPUMEHEHUEM 31IEKMPOHHO20 0byyYeHUsT U OuCMaHUUOHHbLIX 0bpa3osameribHbIX
mexHosioauli  ocyujecmernsemcsi 4epe3 obpazogamesibHbil nopmarsn "OnekmpoHHbil  yHUgepcumem BIY"
(https://edu.vsu.ru).

19. OueHo4HbIe cpeacTBa ANA NPOBeAEeHNA TEKYLEN N NPOMEXYTOYHON aTTecTauumn

MopsiaoK OLEHKN 0CBOEHMS 0byYatoLwmnmmncs y4ebHoro Matepuana onpeaenseTcs
coAepXXaHNeM crieayoLmnx pasaenos AUCLMNIUHGI

HanmeHoBaHune WHgukaTop(bl
I_'I\}IQ_I pasgena gucumnimHbl K?_LNV'I:?;?H p,tflcmx(eﬁlgﬂ) OueHouHble cpeacTBa
(moayns) KOMMEeTEeHLNN
1 OIK-1 TunoBble 3agaHnst K NEKUMOHHbIM U
Yrpyeue 6oriHbl OrlK-1.1 NPaKTU4ECKNM 3aHATUAM,
MHOVBMAYanbHbIE 3a4aHus, Onpoc
2 SnekmpomazHUMHbIe 801THb! TunoBble 3agaHns K NEKLUMOHHBIM U
OIIK-1 OrkK-1.1 NPaKTU4ECKNM 3aHATUAM,
MHAMBMAYyanbHblE 3agaHnd, onpoc
3 leomempudeckasi onmuka Tunosble 3a0aHUsA K NNEKLMOHHbIM,
OITK-1 OrkK-1.1 NpakTU4eckMmM 1 nabopaTopHbIM
OIK-3 OrK-3.1 3aHATUAM, MHOUBMAYaNbHbIE 3a4aHus,
Or1K-3.2 onpoc, oT4eThl No nabopaTtopHbIM
paboTam



https://mooc.vsu.ru/

HavnmeHoBaHue WHavkaTop(bl
I_'I\}IQ_I pasaena AMCLMNINHBI K?_:ﬂg?;?” AO'%TI/I)KGEISIH) OueHouHble cpeAcTsa
(mogyns) KOMNeTeHUUn
4 TvnoBble 3agaHNs K NEKLUNOHHbIM,
OIK-1 OrK-1.1 NpakTU4Yecknm 1 nabopaTtopHbIM
UHmepgpepeHuus ceema OTIK-3 OrlK-3.1 3aHATUAM, UHOANBUOYarnbHbIE 3a4aHus,
OrK-3.2 onpoc, oT4eThI Mo NabopaTopHbIM
paboTtam
5 Juchpakyus ceema TunoBble 3a0aHUs K NEKLMOHHbIM,
OIK-1 OlrK-1.1 npakTnyeckumM n nabopaTopHbIM
OIK-3 OrikK-3.1 3aHATUAM, MHOMBUAYarbHbIE 3a0aHus,
OrK-3.2 onpoc, OTYETLI NO NabopaTopHbLIM
paboTam
6 TunoBble 3agaHns K NEKLUNOHHbIM,
OITK-1 OrkK-1.1 NpakTM4eckMmM 1 nabopaTopHbIM
Monspusayus ceema OIK-3 OrK-3.1 3aHATUAM, MHOUBMAYaNbHbIE 3a4aHus,
Or1K-3.2 onpoc, OT4ETbI N0 NabopaTopHbLIM
paboTam
7 Bsaumodelicmeue TvinoBble 3agaHNs K NEKLNOHHbBIM,
3/IEKMPOMagHUMHbIX 80/TH C OIK-1 OrkK-1.1 npakTnyeckMmM n nabopaTopHbIM
eelecmeom OITK-3 OrnK-3.1 3aHATUAM, MHAMBUOYamNbHblE 3a4aHus,
OrK-3.2 onpoc, oT4eThI Mo NabopaTopHbIM
paboTtam
8 KeaHmossle ceolicmea TunoBble 3agaHns K NEKLUNOHHbIM,
ceema OIK-1 OlrK-1.1 npakTnyeckumM n nabopaTopHbIM
OITK-3 Orik-3.1 3aHATUAM, MHOMBUAYarbHbIE 3a0aHuUS,
OrK-3.2 onpoc, OTYETLI NO NabopaTopHbLIM
paboTam
lMpomexyToyHas aTTecTauus KomnnekT KM
dopma KOHTpONs — IK3aMeH

20 TunoBble OLEHOYHble cCpeAcTBa UM MeToAMYeCKMe MaTepuanbl, onpegenslowme

npoueanypbl oueHnBaHNA U KPpUTepun X ouleHNBaHuA

OueHKka 3HaHWIN, YMEHWMIN WU HaBbIKOB, XapakTepusyloLas aTanbl POPMUPOBaHNA KOMMETEHUMIA B paMKax
N3yYeHus OUCLMNIMMHbI OCYLLECTBMSETCS B XO4e TeKyllen M NMPOMEXYTOYHOM aTTecTaumn. Tekywas aTrectaums
NpoBOANTCA B COOTBETCTBMM C [TonoxeHnem O Tekyllen atTectauuy obydvaromxcs no nporpammamM BbiCLUEro
obpasoBaHnsa BoOpoHEeXCKOro rocyaapCTBEHHOro yHuBepcuTeTa. Tekywas arrectaums npoBoauTcs B dhopme:
yCTHOro onpoca (MHAMBMAYanbHbIM 0ONpoc); nabopaTopHbiX paboT; OueHKU pes3ynbTaToB MNPaKTUYECKOn
aestenbHocTn (peweHne 3agad, pabota Ha cemuHapax). Kputepum oueHuBaHUS nNpuBeOeHbl  HUXeE.
lMpomexyToyHas aTTecTtauus nNpoBOAUTCA B COOTBETCTBUMM C [lonoxeHneM O MPOMEXYTOYHOW aTTectauum
obyvalomxcs No  nporpaMmMamM  Bbicllero  o6pasoBaHus.  KOHTpOmnbHO-M3MepuTenbHble  MaTepuarbl
NMPOMEXYTOYHOM aTTecTauum BKM4aloT B cebsi TeopeTuyeckme BOMPOCHl, MO3BONSIOLIME OLEHWUTb YPOBEHb
NOMyYeHHbIX 3HaHWA U NPakTUYecKoe 3afdaHue, No3BOMSLEE OUEHUTb CTEMeHb CPOPMUPOBAHHOCTU YMEHUNA U
HaBbIKOB. [1py OLEHMBaHNM UCNOMb3YIOTCA KAaYeCTBEHHbIE LUKanbl OLEHOK. Kputepuun oueHnBaHnsa npusedeHsl B M.
20.2.

[ns oueHnBaHMA pe3ynbTaToB 00yYeHUs1 Ha IK3aMeHe y4YMUTbIBAOTCA criedytoLwme nokasarenu:

1) 3HaHve yvyebHOro martepvana, BnageHve MOHATUWHBLIM annapaTtom U TEOPETUYECKUMW OCHOBaMWM BOSHOBbIX
ABMNEHUN;
2) yMeHue CBA3bIBaTb TEOPUIO C NMPAKTUKOMW;
3) ymMeHune mnncTpupoBaTb OTBET npuvMepamu, akTamu, OAaHHLIMW COBPEMEHHBIX HayYHbIX MCCedoBaHWUN B
OnTUKe;
4) yMeHVe NPpUMEHSATb OCHOBHbIE 3aKOHbI U aHanNn3npoBaThb pesynbTaTbl HAabNAEeHUN N AKCNEPUMEHTOB
5) BnageHne NOHATUNHBIM annapaTtoM N YMeHUe MPUMEHSITb TeopeTUYecKne 3HaHUSA AN pelleHns NPakTUYecKnx
3ajau .

20.1 TeKywmMn KOHTPOJIb YCNEeBaeMoCTH

KoHTponb ycneeaemocTv nNo AUCLMMIIMHE OCYLLECTBNAETCA C MOMOLLBIO CneayoLmx OLUEeHOYHbIX
cpeacTs:

1. TlocewaemMoCTb NEKUMOHHbIX 3aHATUA. [lpoBepka npenogaBaTenieM KOHCMEKTOB MO
npongeHHoMy Matepuany.

2. BbinonHeHne npakTn4yecknx sagaHun.



MpuMepHbIN NepedeHb NPakTUYECKUX 3a0aHUN:

1. Ynpyrue BOnHbl. ANeKTPOMarHuTHble BOJHbI

1.1. 3a kakoe BpeMsi OT Havana OBWKEHUs Touka, korebntowasacsa no 3akoHy x=7sin(0,51rt) (m),
NPOXOAUT MYTb OT MOSIOXKEHNSA paBHOBECUS OO MaKCUMaribHOro CMeLLeHNs?

1.2. MNpwu dase 11/3 cmeLLeHne YacTulbl, KoneodnoLencs No 3akoHy KOCUHyca, 6b110 paBHO 1 CM.
Hantn amnnutyay konebaHum n cmelleHune npu ase 31/4.

1.3. lMoe3g npoxoguT MMMO CTaHuMM co ckopocTbio u=40 wm/c. Yactota v0 ToHa ryaka
anekTpoBo3a pasHa 300 ly. OnpegenuTb KaXyLLytCs 4acTOTy V TOHa Ons 4yenoBeka, CTOdLlero Ha
nnatdopme, B ABYyxX crny4vasix: 1) noesq npubnmxaeTcs; 2) noesa ygansaeTcs.

1.4. 90gHa 13 cnekTpanbHbIX JIMHUIA, UCNyCKaeMbIX BO3Oy>XAeHHbIMU noHamn He+, nmeet onuvHy
BONHbI A = 410 HM. HanTu gonnepoBckoe cmelleHme AN 3TOM NuHUMK, ecnn ee HabnogaTte nog yrrom 6
= 300k NyuKy ABWXYLLMXCS MOHOB C KMHeTu4eckon aHeprven T=10 MaB. 1 aB=1.6x101° [Ix, m=6.6%102’
Kr.

2. TleomeTpuUeckasl onTuka

2.1. Kybunyecknii cocyg ¢ Henpo3payHbiMy CTEHKaMK pacrofoXeH Tak, YTo rna3 Habnogarens He
BUOUT €ro AHa, HO NOJSTHOCTLIO BUAMT cTeHKy AB. [1o kakon BbiCOTbl h HAg4O 3anonHUTL cocyd Bogow (n =
1,333), utobbl HabnwgaTens cMmor yeBuaeTb npeameT F, Haxogdwmncsa Ha pacctosHum b = 20 cm ot
TOYKM CTEHKM cocyaa?

2.2. CBeTOBOM y4 pacnpoCTpaHsaeTcd B CTekne ¢ nokasarenem npenomnenunda n = 1,24, Ha ero
NyTW BCTpeYaeTcs LWenb, 3anonHeHHaa Bo3ayxoM. ['paHu wenu nrockMe n napannenbHble, paccTosHue
Mexay rpaHamu paesHo d = 6 cM, yron nageHus ny4va Ha rpaHb a = 30°. Ha kakoe paccTosiHne cMecTuTcs
CBETOBOW NyY, BbllEALMI U3 LWenn, OTHOCUTENBHO NPOAOIPKEHMS NagaroLero nyva?

2.3. Ha ropusoHTansHOM gHe 6accenHa nexunTt nnockoe 3epkano. Jlyy ceeta, NperioMmMBLLUCE Ha
NOBEPXHOCTU BOAbl, OTpaXaeTcd OT 3epkana U BbIXoAMT B BO3ayx Ha pacctosHun d = 1,5 M OT mecTa
BxoxaeHusi. [MybuHa G6accenHa h = 2 M, nokasatenb npenomMmnenunsa soasl n = 1,33. OnpegennTte yron
nageHus nyya a.

2.4. TpegmeT HaxoguTcs Ha pacctosHum 0.48 M OT BOrHytoro 3epkana. 3epkano gaet
aencteutenbHoe nsobpaxkeHne npegmMmeTta ¢ ymeHblleHnem k=4. Hantn paguyc KpnBu3aHbl 3epkana.

3. UnTepcepeHuus ceeTa

3.1. [1Ba KOrepeHTHbIX MCTOYHMKA, paccTosiHME Mexay KoTopbiMu d=0.24 MM yaaneHsl OT 3KpaHa
Ha [=2.5 M. Ha gnuHe akpaHa L=5 cm pacnonaraetca N=10.5 nonoc. Yemy paBHa AOnMHa BOSHbI
MOHOXPOMaTUYECKOro cBeTa, NagatoLlero Ha aKpaH.

3.2. B onbiTe KOHra Ha Nyt ogHOro M3 nyyYyen MOHOXPOMAaTMYECKOrOo CBETa C AfIMHOW BOJSIHbI
A=5*10" M nomMecTUnM nepneHAMKYNsPHO Jy4y TOHKYI CTEKMAHHYI MnacTMHy C nokasaTenem
npenomnenns n=1.5. [lpn 3TOM UeEHTpanbHaa cBeTnasa nofnoca CMecTurnacb B MONOXeHue,
nepBoHavanbHO 3aHMMaeMOoe NATON CBETMON nonocon. KakoBa TonLWMHA CTEKNAHHOW NnacTuHbl h?

4. Andpakuma ceeTta

4.1. Ha Henpo3payHyo NnacTuHy C KpyrnbiM oTBepcTveM (audpakumsa dpeHens) paguyca I =1
MM nagaeT HopMaribHO napanfenbHbIi Ny4YOoK MOHOXpOMaTu4yeckoro ceeta ¢ A=750 HM. Ha nyTn nyyen,
NpoxoasLmx Yepes OTBEPCTUE, NOMELLEH 3KPaH, HA KOTOPOM HabnwoaaeTcs AndpakunMoHHas KapTUHa.
Mpn KaKOM MWHMMArIbHOM PAcCTOAHWUM MeXAY NNAacTUHOM U 3KpaHOM, npeBbiwatowem 20 cMm, B LEHTpe
3KpaHa bygeT HabnagaTbCsl TEMHOE NATHO?

4.2. Ha npamMoyronbHyto LWenb HOpMarbHO K ee MMOCKOCTM najaeT napannenbHbl Nnyyok
MOHOXpomaTudeckoro ceeTta (audpakuus PpayHrodepa); pacrnonoxeHHas 3a LWenbio JnH3a C
GOoKyCHbIM paccTtostHueM F=2.0 M npoeuupyeT Ha 3KpaH ANMPaKLMOHHYI0 KapTuHy B BuAe
YepeayoLLmMXcs CBETMbIX U TeMHbIX nonoc. WupuHa ueHTpansHon cseTnon nonockl b=5 cm. Kak Hago
M3MEHUTb LUMPUHY LWenun, 4Tobbl LeHTpanbHas cBeTnas nofoca 3aHana Becb 3KpaH (npu nwobon
LnpuHe)?

5. Nonsapusauusa ceeTta

5.1. MNy4ok ecTeCcTBEHHOro cBeTa, AayLWnii B BOAE, OTpaxaeTcs OT rpaHu anmasa, NorpyXeHHoro
B Boay. [pun KakoMm yrne nageHust €g OTpPaXeHHbI CBET MOMHOCTBLIO NONApN30BaH?

5.2. AHanusatop B k=2 pasa yMeHbllaeT MHTEHCUBHOCTb CBEeTa, MPUXOOALEro K Hemy OoT
nonspusatopa. Onpenenntb yron a Mexagy nioCKOCTAMU NPonycKkaHusa nonspusaTopa u aHanuasaTopa.
MoTepaMn NMHTEHCMBHOCTM CBETA B aHanu3aTope npeHebpeysb.

6. BzaumopgencTBme 3NeKTPOMarHMTHbIX BOJIH C BeleCTBOM



6.1. Ha ckonbko NpouEeHTOB yMEeHbLUAaeTCqd MHTEHCMBHOCTb CBETAa, KOTOPbIA pacnpoCTpaHAeTcs B
BELLIECTBE, TOJILMHA CIOSA KOTOPOro B NEpPBOM criydae pasHa 1 mm, a Bo BTopoM 1 mM? KoadhduumeHT
nornowieHnss BewectBa paBeH o=1.2 M1 CuumtaTb pPaCNPOCTPaHSIOLLYIOCA BOMHY MSIOCKON U
MOHOXPOMATUYHOWN.

6.2. KakoB KkO3(hhmUMEHT nornoLwieHns BeLLlecTBa, e€Cnv CBeT najas nepneHauKynspHo Mo
oyepean Ha ABe MNacTUHKU U3 Hero (ToslMHa nepBor nnacTtuHkM 102 cM, BTOPOW NNacTUHHKM 5%10-2
CM) YMeHbLUAeT CBOK MHTEHCUBHOCTb NOCIE NPOXOXAEHUA NepBOM NNacTUHkM Ha 82%, a nocne BTOpoWn
Ha 67 % OT NnepBOHa4YanbHOW MHTEHCUBHOCTH.

7. KBaHTOBbIE CBOMCTBA cBeTa

7.1. Ha wmeTannuuyeckyo nnacTuHKy nagaeT MoHoxpomaTuyeckun ceeT € A=0.413 MKM.
POTOINEKTPOHBI 3a4epXunBatoTca Npu HanpskeHUn anekTpuyeckoro nons U=1 B. Onpegenutb paboty
BbIXOZla B 3MIEKTPOH — BOMbTaxX M KpacHyto rpaHuuy doTtoaddexTa.

7.2. B pesynbtate KoMmnToH — acbdpekTa pOTOH Npu coyaapeHnmn ¢ 3NeKTPOHOM Obin paccesH Ha
yron 90°. QHeprusa paccesHHoro otoHa €,=0.4 MaB. OnpenenuTb 3Hepruio poToHa €1 40 pacCcesHus.

B KkoHUE KaxZoro 3aHATUS MPOXOAMT OMpoc Mo MaTepuanam MpoLlefllero npakTU4ecKoro
3aHATUS B hopMaTe OUCKYCCUMN.

Mprmep KOMNNeKTa 3agaHUM ANs KOHTPOJIbHOM paboThbl

Tema MlHmepgpepeHyusi ceema. [ugbpakyusi ceema

B AP AT L oot e e e e e e e e e
3apaHue 1. B yctaHoBke HOHra, Haxogsdwencs B Bo3gyxe, pacctosHne d mexay wensamm S1 n S2 pasHo 1
MM, a paccTosiHue L oT wenen go akpaHa 3 M. Onpegenvte pasHOCTb X04a fyyen, Npuxogalimx B TOUKY
akpaHa M, ecnu pacctosiHue | 0o Hee OT uUeHTpa 3akpaHa 3 mMm. OTBET npeacTaBbTe B MUKPOMETpPax.
3apaHve 2. Ha noBepxHOCTb CTEKMNSHHON NPU3Mbl HAHECEHA TOHKasA MNMeHKa C nokasaTtenem npernomMreHus
Nnn < Ner TONWMHOM 112,5 HM. Ha nneHky no HopManu K Heil nagjaeT cBeT ¢ ANMHON BOMHbl 630 HM. [pu
KakoMm 3Ha4YeHUn nokasaTensi NPeNoOMIEHUS Mnn NIIEHKA OyAeT «MPOCBETSAOLLEN» ?

3apaHve 3. Ha gndpakumoHHyto pelieTky, cogepxawyo n = 400 wTpmxoB Ha 1 MM, NagaeT HOpMarnbHO
MoHoxpoMaTudeckuii ceeT (A = 0,6 Mmkm). Hangute obuiee umcno amdpakumoHHbIX MakCMMYMOB, KOTOPbIE
faet ata pewetka. Onpegenute yron ¢ avdpakumm, COOTBETCTBYIOLWWA MNOCMEAHEMY MAaKCUMyMY.
BaPMAHT 2 ... e e e e
3apaHve 1. B onbiTe FOHra oTBepcTUsa oceellanucb MOHOXpOMaTUYECKUM CBETOM ANNHOM BOMHbI 600 HM.
PacctosiHue mexay otBepctuamm 1 MM, pacctosHMe OT OTBepCcTuin [o  3KkpaHa 3 M. Hamgute
nonoXxeHne NepsbIX TPEX CBETIbIX MNOMOC.

3agaHue 2. MNapannenbHbil Ny4OK CBeTa NafjaeT HOpMarbHO Ha MIIOCKOBLIMYKMYI CTEKMSAHHYIO JMH3Y,
nexaluyto BbINyKOW CTOPOHOW Ha CTEKMsIHHOW MnacTuHKe. B oTpaxkeHHOM cBeTe HabnwogatTcst konbLa
HbtoToHa. NMpoBeas onbiT B OTPaXXEHHOM CBETE, U3MEpUIM paguyc TpeTbero TEMHOMO Korbua HbloToHa.
Korga npocTpaHCTBO Mexay MIacTUHKOW U FIMH30M 3amnofHUIM XUAKOCTbIO, TO TOT Xe paavyc nano NMeTb
KOMbLO C HOMEpPOM Ha eauvHuuy 6onbwum. OnpegenuTte nokasatenb MNPEnoOMAEHUS XKUOKOCTU.
3apgaHne 3. Ha pgudpakumoHHyto pelueTky, cogepxauwyto n = 500 wTpuxoB Ha 1 MM, nagaet B
HanpaBneHnn Hopmanu K ee noBepxHocTW Oenbii cBeT. CnekTp mpoeumpyeTcs MOMeLLeHHOW BOnu3u
peweTkn nuMH30M Ha akpaH. Onpegenute wWMpWHY b chnekTpa nepBoro nopsgka Ha akpaHe, ecnu
paccTosHne L nuH3bl o akpaHa paBHO 3 M. ['paHuubl BugumocTtu cnektpa Akp = 780 HM, A® = 400 Hm

Kputepuu oueHku:

- OLEHKa «OTNIMYHO» BbLICTABNAETCS CTYAEHTY, €Cnv NPU BbIMNOSTHEHUN KOHTPONbHOW paboTbl peLueHbl
3aga4m 6e3 3amevyaHui;

- OLleHKa «XOpOLLO» BbICTaBNSAETCA CTYAEHTY, €Crnv Npu BbINOMHEHUN KOHTPOSbHON paboTbl NpaBUibHO
pelleHbl 3a4a4M C HEKOTOPbLIMU 3aMeYaHUsIMU;

- OLEHKa «y[dOBIEeTBOPUTENbHO» BbLICTABNAETCS CTYAEHTY, €Cnv B KOHTPONbHOW paboTe npaBuiibHO
peLLeHbl NoNoBMHA 3aJav;

- OUEHKa «HeydOBMNeTBOPUTENbHO» BbICTABNAETCA CTYAEHTY, €eCnM B KOHTpONbHOM paboTe
npeanaraemMble 3agayum pelleHbl He bbinu.



3. BeinonHeHue nabdopaTtopHbIX paboT
MprMepHbIN NepeyeHb NabopaTopHbIX paboT:
- JlabopaTopHas pa6oTta Ne1

«OnpegeneHne paguyca KpMBU3HbI MOBEPXHOCTU JIMH3bI U AfIMHbI CBETOBOW BOSMHbLI C MOMOLLbIO
koney, HetoToHa»

- JlabopaTopHas pab6oTta Ne2

«MHTepdepeHumnsa ceeTa B nNnockonapaniesibHOoMW CTEKNSAHHON NNAacTUHE»
- JlabopaTopHas pab6oTta Ne3

«NHTepdepeHuns cBeTa OT ABYyX KOr€PEHTHbIX UCTOYHUKOB CBETa»

- JlabopaTopHas pa6oTta Ne4

«NHTepdepomeTp Maxa-LeHaepa»

- JlabopaTopHas pa6oTta Ne5

«dndpakuns MOHOXPOMATUYECKOrO CBETA HA OQHOW M HECKOIbKUX LLIENAX»
- JlabopaTopHas pa6oTta Ne6

«OnpegeneHne anvHbl CBETOBOWM BOJSHbI C MOMOLLbI ANPAKLUMOHHON peLLETKN»
- JlabopaTopHas pab6oTta Ne7

«Mony4eHne 1 nccnegoBaHne NoONsSPM3oBaHHOro ceeTa. 3akoH Mantoca»

- JlabopaTopHas pa6oTta Ne8

«lMonspusauns ceeTa Npu oTpaxeHun n npenomnennn. 3akoH bptoctepa»
- labopaTopHas pa6oTta Ne9

«U3yueHne achdpekta dapagea»

- labopaTopHas pa6oTta Ne10

«U3yyeHne potoappektar

JTabopaTopHble paGoTbl BbINOMHSAKTCS Ha 3aHATUM B TeYeHMe 2 akageMUYeckmx YyacoB. 3a 9T0T
nepuvon CTYAEHT [OIKEH, O3HAaKOMMBLUMCL C TMOPSIAKOM  BbIMOSNIHEHWUS 3afdaHusi, Npy  MNOMOLLU
npenogaBaTtens BbINOMHUTL NPaKTUYECKyld 4YacTb paboTbl, NpeacTaBUTb MOMYyYEHHble pe3ynbTaTbl
npenogaeaTtento U, ecnyv no3BonsieT Bpemsi, NPUCTYNUTb K odopMreHntio paboTbl U opMynnpoBke
BbiBOZOB. Crieaytoliee nabopaTopHoe 3aHsATUE CTYAEHT HauvMHaeT ¢ MpeAcTaBrieHust 0OOPMITEHHOW
paboTbl, OTYMTLIBAETCS MO paboTe M nony4yaeT creayroLLee NnpakTMiyeckoe 3agaHue.

Mprmepbl KOHTPONBbHLIX BONPOCOB K OTYETY Mo flabopaTopHbIM paboTam

1. WHTepdepeHumMss MOHOXpomaTuyeckoro cBeTa. PacuyeT WHTepdepeHUMOHHON KapTuHbI  MNpwu
OBYXNy4YeBOW UHTepdepeHunn (ONTMYECcKMA MyTb, ONTMYECKas pas3HOCTb Xxoda, YycrnoBusi obpasoBaHus
MaKCUMyMOB U MUHUMYMOB, LUMPUHA MHTEePdEPEHLIMOHHON NOMOCH!).

2. KorepeHTHble WCTOYHMKM, Cnocodbl UX nonyyeHus (MeTon OeneHus amnnuTygbl U MeTon LeneHus
BOJTHOBOrO (PpOHTA).

4. NHTepdepeHLmsa B TOHKUX NNEHKax. YTo 03Ha4YaeT TePMUH «TOHKas NieHKa»?

5. Monocskl paBHON TONLWMHBI U PABHOIO HAKMOHA.

6. Konbua HbloTOHa B OTpaeHHOM U npoxogswieM cBeTe. OObACHUTE NPUYUHY BO3HUKHOBEHMS
NHTEPdEPEHLMOHHBIX Nosoc. MNovyeMy OHU MMEeLOT hopMy Konew?

7. TMoyemy B OTpaKeHHOM CBeTe WHTepepeHLMOHHasa KapTUHa BbIrMSAMT Gonee KOHTPacTHOW, Yem B
npoxogsiiem ceeTe?

8. [lloyemy nHTepdepeHUMOHHas KapTMHa mMcyesaeT Mpu YBENIMYEHUU PaACCTOSIHUS MEXAY FMH30M 1
NNacTUHKON?

9. B 4em 3aknovaeTcs aBneHne gudpakumm?

10. Yem otnnyaeTtcsa audpakuma GpeHens ot gudpakumm dpayHrodepa?

11. YTo Takoe BONTHOBOW (PPOHT, BONTHOBAs MOBEPXHOCTb?

12. Kak ¢ nomoLpbto npuHuuna MNonreHca MOXHO 00 BbACHUTE Andpakumio?

13. Yto Takoe 30HbI PpeHens?

14. B yem 3akntoyaeTca meTopq 30H ®peHens?

15. Kakne JornxkHbl 6bITb BbINOSIHEHBI YCNOBMS, YTOOLI MOXHO ObiNo HabnaaTe Andpakumo?

16. B uyem 3akntovaeTca siBneHne nonspusauum ceeta?

17. Yem oTnuyaeTcst MIMHENHO-MONSAPU30OBaHHbLIN CBET OT eCTECTBEHHOro cBeTa?

18. Yem oTnmnyaeTcst IMHERHO-NONAPM3OBAHHBIN CBET OT CBETA C KPYroBOW Nonsipusaumnen?

19. MoxHO nu C MOMOLLLI MonspuM3aTopa W aHanusaTopa OonpefenuTb TUM nonsipusauun ceeTa
(nvHenHas, kpyrosas, annunTmyeckas)?



20. CcpopmynupyiTe 3akoH Mantoca.

21. Yemy paBHa UHTEHCMBHOCTb €CTECTBEHHOIO CBETA, NpOoLUeALero vyepes nonapusarop?

22. Kak nonspusoBaH Iy, OTpaXKeHHbIA OT AN3NEKTPUKA?

23. ChopmynupywTte 3akoH bprocTepa.

24. lMokasaTb, YTO MpU NageHun cBeTa nog yrrom bpiocTepa, OTPaKEHHbIM W MPEMNOMIIEHHbIA My4K
B3aMMHO NepneHauKynsipHbl.

25. Banmwute dopmynbl OpeHens. Kakve BeNMUYnHbI OHM CBA3bIBaOT? [N1s1 KAKOro cBeta NpUMEHNMbI 3TW
dopmyrnbI?

26. Yto HasbiBaeTcH koadhuumneHTom oTpaxkeHns? OT Yero 3aBMCUT ero BenmynHa?

27. B yem coctouT n yem obwbsacHsaeTcsa adhdekt Papanen?

28. Kakue napameTpbl cpeabl onpedenstoT NocTosHHyo Bepae?

29. KakoBa npeanonaraeMasi 3aBMCMMOCTb MOCTOsiIHHOW Bepge oT yactoThl cBeTa B obnactu crnaboro
ONTMUYECKOro MOrnoweHns?

30. B yem cocTouT ABrneHne BHelwHero oToaddekra?

31. Yto Takoe “kpacHas rpaHuua”’ dootoaddekra?

32. CchopmynupoBaThb 3aKkoHbl hoToadhdeKTa.

33. YTo Takoe KOHTaKTHasi pa3HOCTb MOTEHUMANoOB M KakuMm obpa3omM OHa BNUSIET Ha XapakKTepPUCTUKY
doTO3NIEMEHTA.

34. YT0 HasbIBaeTCHA BOfIbTAMMNEPHON XapaKTepUCTUKON pOoToannemeHTa?

35. OT Yero 3aBUCUT HavanbHasi CKOPOCTb BbIPbIBAEMbIX CBETOM 3JIEKTPOHOB?

36. OT yero 3aBUCKUT cuna oToTOKa?

37. O6bACHUTE PU3MYECKNI CMbICT 3a4EPXKMBAIOLLIEr0 NOoTeHUMana.

Kputepum oueHKu:

- OLleHKa «3a4TEeHO» BbICTABMSAETCA CTYAEHTY, eCnin 3adaHne BbINOSTHEHO M aHbl NpaBuilbHbIE OTBEThI Ha
GONbLUMHCTBO BONPOCOB K paboTe;

- OLeHKa «He 3a4TeHO» BbICTABNAETCA CTYOEHTY, eCnu 3aJaHue He BbINOMHEHO UMM BbINOMHEHO C
CyLLECTBEHHbIMU 3aMeYaHUSMMU.

20.2 NMpomexyTo4yHasa aTrecTauus

lNpomexyToyHaa aTTecTauMss NO AUCUMNNIMHE OCYLIEeCTBNAeTCss C MOMOLLbH  CreaytoLmnx
OLEHOYHbIX CpeacTB:
MepeyeHb BonpocoB K KNM:
1. YpaBHeHue nnockon n cpepunyeckon BonHbl. Pasa BonHbl. BonHoBas NoBepXHOCTb. [nnHa BOSHbI,
BOITHOBOE 4MCIO, BOTHOBOM BEKTOP. 3aTyxatolime BofHbl. BonHoBOe ypaBHEHNE.
2. OHeprus ynpyrmx BorH. CTosumne BoOsHbl. 3BYKOBbIE BOSHbI. AdydpekT [onnepa Ans 3ByKOBbIX BOSH.
YaapHble BOSHBbI.
3. BornHoBoe ypaBHeHWe Ons aNeKTPOMarHUTHOMO Nosns. YpaBHEHUE NIOCKOM MOHOXPOMATUYECKOW BOSTHbI.
OCHOBHbIE XapaKTEPUCTUKN 3NEKTPOMArHUTHBLIX BOJIH.
4. DHeprns n MMNynbC 3NeKTPOMarHUTHbIX BOrH. ManyyeHne gunons. 3ddekt Basnnosa-YepeHkoBa
5. OTpaxeHue 1 npenomMreHne nIockow BOMHbI Ha rpaHuLe pasaena ABYX OUANeKTPUKOB. 3aKOH OTpakeHus
1 npenomneHuns BorHbl. lNonHoe BHyTpeHHee oTpaxkeHne. KoadhpuULMeHT OTpaKeHUsa 1 NponyckaHus
BOMHbI NPY HOPManbLHOM NaZieHnn Ha rpaHuUy pasgena.
6. OCHOBHbIE 3aKOHbI FeOMeTpUYecKon ONTUKK. NonHoe BHyTpeHHee oTpaxeHue. KoadhduumeHT oTpaxeHus
1 MPOMYyCKaHUSA BOMHbLI MPWM HOPManbHOM NafeHWM Ha rpaHnLy pasgena.
7. WHTepdepeHLmMs NIoCKnx MOHOXPOMATUYECKMX BOSH. PaccTosiHue mexay MHTepdepeHLNOHHBbIMA
nonocamu. MNMpocTpaHCTBEHHAsA U BPEMEHHAsI KOrepPeEHTHOCTb. CxeMbl HabMNAEHUS MHTEPdEPEHLNN.
8. [lonockbl paBHOM TOMLWMHBI 1 paBHOrO HakmnoHa. lNpoceeTneHne onTukn. MHoronyyesasa MHTepgepeHLms.
9. TMpwuHumn MonreHca-PpeHens. 3oHbl PpeHens. Andpakunsa OpeHenst Ha NPOCTENLLMX Nperpagax
10. OndpakumoHHas pelweTka. Paspeliatowas cnocobHOCTb ONTUYECKNX MPUBOpPOB.
11. EcTecTBeHHbIN 1 NONASPM30BaHHbIN CBET. NMonapusaumsa npu oTpaxxeHnn n NpenomMmneHnn. Yron
Bbptoctepa.
12. AHn3oTponHble cpeabl. [IBoMHOE nyyenpenomrneHne B OAHOOCHOM Kpuctanine. OBbIKHOBEHHbIN U
HeOObIKHOBEHHbIN Nyyn. XopA fyYen B O4HOOCHOM KpucTanne.
13. [ncnepcusa ceeTa. SnemeHTapHas Teopus gucnepcun ceeta. KomnnekcHas gnanekrpnyeckas
NPOHULAEMOCTb BellecTBa.
14. MornouweHune ceeTa. 3akoH byrepa. KoachduumeHT nornoweHus. PaccesHune ceeta. 3akoH Panes.
15. KBaHTOBas npupoaa uanyyeHud. Tennosoe manyyeHne n ero 3akoHbl. CnekTpansHas nnoTHOCTb
pPaBHOBECHOTO TEMNMOBOro nanydeHus. Popmyna MNnaxka. HeobxoaMMOCTb KBaHTOBbIX MPEeACTaBNEHUN.
16. doToanekTpuyeckmin addekt. Xummnyeckoe aencrene ceeta. ekt KomntoHa. [laBneHue ceeTa..
17. AToMHble nepexofbl. CNoHTaHHOE N3ny4YeHne, cpegHee BPEMS XKU3HM B BO30Y)KOAEHHOM COCTOSTHUN.
JlloMnHecueHums. BelHy)XOeHHOEe n3nyyvyeHne
18. OnTu4yeckue KBaHTOBbIE reHepaTopbl.



OnucaHne TexHonorum nposegeHuna

MpomexyToyHass atTecTaums No AUCUMNNMHE — OLeHKa. B nmpunoxeHue kK AuMnnomy BHOCUTCS
OLleHKa.

OK3amMeH MnpoBOAUTCA B MUCbMEHHON dopme. Kaxabin 6uneTt BknodaeT gBa TEOPETUYECKMX
Bonpoca. Obyyatowmiica rotoBuT oTBeTbI Ha Bonpockl KMMa 1 oTBevaeT npenogasatento.

TpeboBaHUA K BbINOMHEHUIO 3afaHWI, LWKanbl U KPUTEPUU OLIEHNBAHWS

OueHka ypoBHS OCBOEHUA AucumnnuHbl «Onmuka» OCYLWEeCTBASeTCa Mo  Ccrneayrwum
nokasarensam:

- NpefBapuTenbHas OueHKa kadecTBa paboTbl HA NEKUMOHHbIX, NPAKTUYECKMX N nabopaTopHbIX
3aHATHAX;

- MONTHOTa OTBETOB Ha BONPOCHI 9K3aMeHaLMoHHOro bunera.

Ecnu cTygeHT He ocBavBaeT AMCUMMIMHY B YCTAHOBMEHHOM MPOrpaMMon o6beme U B CPOKM,
onpegeneHHble rpadukomM y4ebHOro npouecca, OH He OOMNycKaeTCsa K NPOMEXYTOYHOW aTTecTaumn no
OaHHOMY BMAy y4eBHon paboThl.

Kputepun  oueHkn  paboTbl  obydalolmxcsl, KOTOpble  COOTHOCATCA C  YPOBHAMU
CchOpPMMPOBAHHOCTN KOMMETEHLNNA:

YpoBeHb
Kputepumn oueHnBaHUS KOMMNETEHLMIA chopmumpora | LLkana oueHok
HHOCTM
KOMMeTEeHLU N
/'IoceLueHue JIeKUUOHHbIX, na6opamopr/x u rnpakmu4yeckux 3aHsamud. [NosbiweHHb! OmnuyHo
[pasurnbHO  8bIMOMHeHHble  3adaHusi  MPakmu4eckux U | (J ypoeeHb
nabopamopHbix pabom. Omeem Ha 80rpoc KOHMPOIIbHO-
usMepumersibHo20 Mamepuana 80 epeMsi dk3ameHa. Omeembl
Ha OonofiHUMesibHble 80rpPOChl M0 OCHOBHbLIM OMMUYECKUM
AeneHusmM U memodam ux uccriedosaHus. Obydarowulcs 8
nonHoli mepe enadeem  MOHAMUUHBLIM  annapamom U
meopemuyeckKumMu OcHosamu oucyunuHsbl, criocobeH
unmrcmpuposames omeem rpumepamu, chakmamu, OaHHbIMU
Hay4HbIX uccriedosaHul, NMPUMEHSIMb meopemuyeckue 3HaHUusl
0r1s peleHUs npakmu4Yeckux 3aday e obrnacmu ornmuku.
Omeem Ha KOHMPOSIbHO-UIMEPUMEbHbIU Mamepuarn He | basosebil Xopowo
coomeemcmeyem  OOHOMYy  (08ymM) U3  MEPEYUCIIEHHbIX | YPOBEHb
rnokaszamerned, HoO obydarowjulicas daem rpaesusibHble omeemal
Ha OornonHUMernbHbIe 80rpPOCHI. HedocmamoyHo
MPOJeMOHCMPUPOBAHO MEOPEMUYECKUX OCHO8 OUCUUIMIIUHBI..
Omeem Ha KOHMPOrbHO-U3MepumernbHbili Mamepuan He | [NTopozossbil Ydoesnemesopu-
coomeemcmeayem ii0bbiM  d8yM(mMpeM) U3 MEePEYUCIIEHHbIX | YPOBEHb mesibHO
rokaszamersned, obydarowulica daem HerosiHbie omeembl Ha
dononHumersbHbie 80/1POCH!. Umeem He rnosiHoe
npedcmassieHUe...0 Mmeopemu4yeckux OcHosax., doryckaem
CyWEeCMBEeHHbIE OLWUBKU. ..

Omeem Ha KOHMPOIIbHO-USMEPUMESIbHbIU Mamepuasn He | — Heydoenemeopu-
coomeemcmeayem 1tobbiM mpem(4embipemM) u3 rnepevucreHHbIX meJibHO
rnokaszamened. Obyyatouwulics eMOHCMPUPYem OMpPbIBOYHbIE,
pasmeHmapHble 3HaHUs1, Ooryckaem epybbie oWUbKU.
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