MMNMHOBPHAYKN POCCUA
SEOEPANBHOENOCYOAPCTBEHHOEBIOAXKETHOEOBPA3OBATEJIbHOEYYPEXOEHUE
BbICLUErONMPO®ECCUOHAIIbHOITOOEPA30BAHUA

«BOPOHEXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BIMO «Blry»)

YTBEPXXOAHKO

/ SaBe,u,yrommm kadbeapon
5/ CNEKTPOCKOMUK
(OBunHHMKOB O.B.)

noOrIUCb, pacuwughposka noodnucu

13.06.2025r.

PABOYASA NPOrPAMMA YYEBHOWN AUCLUUNINUHBI
51.0.12.04 BonHbl 1 onTukKa

1. Kog 1 HaumeHoBaHMe HanpaBneHUs NoAroToBKU/cneLnanbHOCTU:

14.03.02 H0epHbie chusuka U mexHosroauu

2. Mpodwmnb nogroroBku/cneunanusaums: __ usuka amomMHo20 dpa u Hacmuy

3. Keanudukauums BbinyckHukKa: Bbicwee obpasosaHue (bakanasp)

4. dopma obyUYeHuUs: OoyYHas

5. 5. Kadbenpa, oTBevarowas 3a peanusauuio ANCUUNIIUHbBI:

kadheapa ONTUKM N CNEKTPOCKOMUN

6. CocTaBMTENU NporpamMmmbi:

TambsaHuHa EneHa [NasnosHa, kaHOUudam hu3lukKko-mamemamu4ecKkux HayK, OoUueHm

7. PekomeHpgoBaHa: _ HMC ¢pusuyeckozo ¢h-ma BI'Y npomokon Ne 6 om 20.06.2023

lMpodneHa HMC cgbusuyeckoeo chbakynbmema rpomokosi Ne6 om 13.06.25

8. YueOHbIn rop:  2026/2027 CewmecTp(bl): 4




9.llenn n 3apaum y4e6HOM ANCLUUNNUHDI

Llenamu oceoeHusi y4ebHol ducyunnuHbl "BonHbl u onmuka" sendiomcs: ¢hopmuposaHue
NpogeccnoHanbLHOM KOMMNETEHUUN CTYOeHTOB (bm3nyeckoro dakynbTeTa, obyyarowmxcs no
HanpaBneHuwo " AagepHble guramka n TexHonormn", B obnactm uanyecknx OCHOB BOSTHOBbLIX U
ONTUYECKUX SIBITEHUMN.

3agaun yyebHoM AMCUMNINHBI:

- paccMOTpeTb €ANHBIN NOAXO0A K U3YYEHMIO BOSTHOBbIX MPOLECCOB Pa3fInyHOM
dom3nyeckon npnpoabl,

- cdopmmnpoBaTtb y CTYAEHTOB  npeacTaBrieHne 06 OCHOBHbIX

3aKOHOMEPHOCTSAX BO30Y)XAEHUS U pacnpoCTpaHEHMs BOSH, O Hanbonee BaXHbIX
ONTUYECKUX ABMEHUAX; - AaTb HaBbIKM NPOCTENLLMX NPaKTUYECKNX pac4eToB BOJTHOBbIX
MPOLIECCOB.

10. MecTo y4ye6HOM AncuunnuHbl B cTpykType OOIT:
OucumnnuHa 6a3oson yacty umkna 61.0.12 (dusuka).

11. MnaHupyeMble pe3ynbTaTbl 00y4YeHUs MO AUcuMnNnHe/MoAyIto (3HAHUSA, YMeHUs,

HaBblKM), COOTHECEHHble C [JIaHUpyeMbiMKU pe3ynbTaTaMM OCBOEHUSA

obpasoBaTenbHOM nporpamMmmbl (KOMNEeTEHUMAMM) W UHAUKATOpPaMU  UX

AOCTUXEeHUA:

Kon HaseaHwne Kopa(bl) WHpmnkaTtop(bl) lMnaHMpyemble pe3ynbTaTbl 00y4YeHUus
KOMMeTeHUUN
CnocobeH 3HAET OCHOBHBIE 3Hath: OCHOBHbIE 3aKOHbI
ucnone3oeartb 3AKOHbI €CTECTBEHHOHAYYHbIX ANCLIMMNINH
6a3oBble 3HaHWS
€CTeCTBEHHOHaYYHbIX
€CTEeCTBEHHOHAay4HbIX y 3HaTb: usmdeckue OCHOBBI,
OVUCLMNINH B
AVNCLMMINH B .| doyHaameHTarbHble MOHSATUS U 3aKOHbI
npodeccuoHansHon MPOcheccnoHarbHoR ONTUKK
eATENbHOCTH OEATENbHOCTMH,
OlKA1 ’ OlMK-1.1 mMeToAbl ]

NPUMEHSATb METOAbI MAaTEMATUYECKOMO 3HaTb: OCHOBbI MOCTAHOBKM 3KCMEPUMEHTOB,
MaTeMaTU4ecKkoro aHanM3a u NO3BOSISIOLLMX U3yYaTb ONTUYECKME
aHanusaun MoennpoBaHus ABNEHNS
MoASTHPOBANIT, TeopeTiteckoro 3HaTb: MeToAbl 0obpaboTku
TEOPETU4ECKOoro 1 3KCMNepUMEHTASIbHOTO '
3KCMEPUMEHTANBHOTO . SKCMEPUMEHTAIIbHBIX Pe3yrbTaToB, OLeHKN
NCCREenoBaHMS NOrpeLIHOCTeN NPOBEAEHHbIX U3MEPEHUI




YMeTb: MCnonb3oBaTb OCHOBHbIE 3aAKOHbI
€CTeCTBEHHOHaYy4HbIX ouncumnnuH B
npodeccnoHasnbHoOn DEeATEeNbHOCTH,
|/|C|-|oj-|b3ye-|- OCHOBHble | MPUMEHATb mMeToabl mMaTemMaTn4ecKkoro
aHanumsa n mMoaennpoBaHug,
€CTEeCTBEHHOHaY4HbIX TEOoOpeTn4eCcKoro un JIKcnepmmMmeHTalibHOro
OUCUMNINH B nccnegoBaHmA
npodeccruoHanbHom
JeATenbHOCTH, YmeTb: NPUMEHATb mMaTemaTunyeckmne
OnkK-1.2 npuMeHseT MmeToabl MeTodbl Npn peleHnn 3agad rno onTuke
mMaTeMaTun4eckoro
aHanusa u YmeTb: ncnosb3oBaTb yqe6Hoe
MOEenMpoBaHus, O60py,D,OBaHV|e Ona nccenenosaHua
TEOopPEeTUYECKOro n Pa3nn4HbIX ONTUYECKUX NpoLeccoB
JKCNnepnMmeHTaribHoro
VccrenoBaHms YmeTb: aHannsmnpoBaTb pes3ynbTaThbl
HabnogeHun 7 3KCNEPUMEHTOB c
npuMmeHeHnem OCHOBHbIX 3aKOHOB U
NPMHLUKXMNOB ONTUKU
Bna,u,eeT HaBblKaMUn Bﬂaﬂ,eTbZ HaBblKaMUn NCMOJ1b30BaHUA
Mcnonb3oBaHUA OCHOBHblE€ 3aKOHbl €eCcTeCcTBEHHOHay4HbIX
OCHOBHbIX 3aKOHOB ANCUUNNIINH, npuMmeHan MeToabl
€CTeCTBEHHOHay4HbIX | MateMmaTn4ecKoro aHanumsa n
ancumninH B mMoaennpoBaHus, TeopeTnyeckoro 7
I'IpOCbeCCI/IOHaJ'IbHOVI JKCnepmnMeHTarnbHOro nccriegoBaHus.
0eATenbHOCTH,
OrK-1.3 npumeHeHna metogoB | Bnagets: HaBblKaMu npuMeHeHus
mMaTemMaTun4eckoro mMatemMaTnvyecknx MeToaoB nMNpu pelleHnn
aHanmsa un 3a4ay no BOMHOBLIM MNpoLeccamM 1 OnTuKe
mMoaennpoBaHus,
TeopeTn4yecKkoro n
KCnepnMmeHTalbHOro
ncernegosaHusa

12. O6bem gucumnuHbl B 3a4eTHbIX eanHuUax/vyac. (s coomeemcmeuu ¢ y4ebHbIM rnaHoM)

— 5/180.

Popma NpOMEXYTOUYHON aTTeCTaLMUM(3avem/sxk3ameH) IK3aMEH

13. TpyaoemKocTb No BUAamM y4eb6HoU paboThbl

TpyooeMkocTb
Bug yuebHol paboThl o cemectpau
Bcero 4 cemecTp
AyanTOpHbIE 3aHATUSA 104 104
nekymun 14 14
quT;“eA: npakTuyeckne 30 30
nabopaTtopHble 60 60
CamocTodatenbHasa pabota 40 40
B TOM umcre: kypcoBasi pabota (NpoekT) 0 0
dopmMa nNpOMEXyTOYHOM aTTecTauuun 36 36
(3K3ameH - 4ac.)
Toro: 180 180

13.1. CopepkaHue ANCLUNIUHBI




n/n

HaumeHoBaHuve pasgena
ONCLUNIUHBI

CopepxaHue pasgena gUCuunIvHbl

Peanusauus
pasgena
ONCUMMIWHBI C
NMOMOLLIbIO
OHMawnH-Kypca,
OYMK *

1. JleKUMOHHBbIEe 3aHATUA

YnpyaueusnekmpomMazHUMHbIe
80JTHbI

Pacnpocmpa+eHue 8011+ 8 ynipyaol cpede. YpasHeHue
rockol u cghepuyveckoll 8071HbI. BornHogoe ypagHeHue.
CKopocmb yripyeux 80J1H 8 pa3fuyHbIx cpedax. QHepausi
yrnpyeaux 8osiH. CmosiqHue 8011Hbl. 38yK08bIEe 8OJTHbI.
Appexkm [Jonnepa e akycmuke. OCHOBHbIe cgolicmea
ceemosbix ronedl. YpasHeHusi Makceenna. BonHogoe
ypasHeHue 01151 3/1eKmpoMa2HUMHo:20 rosisi. YpasHeHue
M10cKol MOHOXpOMamuy4ecKoU 801THbI. OHepausi
3r1eKmpomMagHUMHbIX 8071H. Bekmop lNolHmuHza.
UHmeHcusHoCcmb 3nekmpomagHUmMHoU 8011HbI. VIMnynsc
80s1HbI U OasrieHue Ha cmeHKy. Sghgbekm [onnepa Ons
a51eKmpomMagHUMHbIX 8071H. U3nydeHue O8uxyweaocs
3apsida.

eomempuyeckasonmuka

BakoHbl 2eomempuyeckoll onmuku. 3aKkoH ompakeHus u
rpesiomeHusi 80sHbI. [TofiHoe 8HympeHHee ompaxeHue.
MpuHyun ®epma. KoaghgpuyueHm ompaxkeHus u
rpesioMIIeHUS 80JTHbI MPU HOPMasibHOM nadeHuU Ha epaHuuy
pasdena. KoaghgpuyueHm ompakeHuUs u npesioMaeHust
80/IHbI MPU NapasnnesibHoM nadeHuu Ha epaHuyy pasoersa.
lMnockonapannenbHas nnacmuHka. 3epkana. JIUH3bI.
lMpusmbl. Onmuyeckue cucmemsl

NHmepgbepeHyusiceema

SeneHue uHmepghepeHyUU 371eKMpPoMagHUMHbIX 80JIH.
WHmepgbepeHyus niocKkux MOHOXPOMamu4eCKUX B0JTH.
PaccmosiHue mexdy uHmepgepeHYUOHHbIMU rosiocamu.
BpemeHHasi KoeepeHmMHOCMb.

lMpocmpaHcmeeHHasi KoeepeHmMHOCcMb. Posib KOHEYHbIX
pasmepos ucmoyHuka. Onbim KOHea (¢ y3kol u wupokol
wernbio). Paduyc u o6vem koeepeHmHocmu. Criocobb!
HabnodeHuUs1 uUHMepgepeHyuu ceema.
WHmepgepeHyus npu ompaxeHuu om MOHKUX M71aCMUHOK.
[Monockl pagHO20 HakKIoHa U rosiochkl pagHoU MOMUUHBI.
Konbya HetomoHa. lNpoceemiieHue onmuku.
WHmepgepomemp MalikenbcoHa. MHozonyyesas
uHmepgepeHyus. Mumepgepomemp ®@abpu-llepo.

LHugppakyus ceema

lNpuryun MNotieeHca-Pperens. MHmeepan Kupxzogha. 30Hb!
@peHens. Jugppakyus @peHernsa Ha Kpyarinom omeepcmuu u
Ha Kpyarom Oucke.

JHugbpakyusa @payHeogpepa. Juppakyus Ha y3kol wenu.
HAugppakyuorHHas pewemka. [onozpachus. ( npakmuka,
nabopamopHblie pabomei)

OmnnaitH-Kypc
"Bounbl u
onrTuka"

https://edu.vsu

.ru/courselvie

w.php?id=470
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lNonspu3sayusiceema

EcmecmeeHHbIl u nonsipu3osaHHsbIl ceem. Hacmu4yHo
rnonspusosaHHbil ceem. Nonspusamopsl. CmeneHb
nonspusayuu. MNonspusayus npu ompaxeHuu u
npenomneHuu. Yeon bprocmepa. [eotiHoe
nyyernpesiomieHue 8 0OHOOCHOM Kpucmaiisne.
O6bIKHO8EHHbIU U HEOObIKHOBEHHBIU My4u. X0d nyyel 8
00HOOCHOM Kpucmarne. [ToHamue 0 80/IHO8bIX U J1y4e8bIX
rnosepxHocmsix. [1poxoxdeHue rocKornonsapu308aHHO20
ceema 4Yepes Kpucmaisiu4eckyro niacmuHKy. [nacmuHku e
Yemeepmb 801IHbI U 8 10718011HbI. IcKyccmeeHHoe 080UHOoe
nydenpenomneHue. Aghgpekm Keppa. BpaweHue nnockocmu
rnonspusayuu (ecmecmeseHHoe, MazHUMHoe). (nekyuu,
nabopamopHele pabomei)

Bzaumodelicmsue
3/1€KMPOMacHUMHbIX80JIH C
seuwecmeom

Hucniepcusi ceema. SnemeHmapHasi meopusi ducriepcuul.
KomnnekcHasi duanekmpuyeckasi poHUyaemMocms
sewjecmsa. Kpusbie ducrepcuu u rnoasoweHue ceema 8
sewjecmse. BonHosol nakem. pynnosasi ckopocmb
lMoenoweHue ceema. 3akoH byzepa. Koaghpuyuerm
noanouwieHus. PaccesiHue ceaema. 3akoH Panes.
MonekynsipHoe paccesiHue. KombuHayuoHHoe paccesHue.
(nekyu, nabopamopHasi paboma)

KeaHmosebieceolicmeaceema

KeaHnmosasi npupoda uanydyeHusi. Ternnogoe usnyyeHue u
€20 3aKoHbl. CriekmparbHasi MNIomHOCMb PaBHOBECHO20
mennogozo usnyyeHus. ®opmyna lNnaHka. Heobxodumocmb
K8aHmMo8bIx npedcmasreHud.

®omoanekmpuyeckuli aghgbekm. Xumudeckoe delicmeaue
ceema. gpgpekm Komnmona. [aeneHue ceema.
AmomHbie nepexodbl. CioHmaHHoe u3ny4JyeHue, cpedHee
8PpeMsi XKU3HU 8 8030yXOeHHOM COCMOSIHUU.
JlromuHecyeHyus. BoiHyx0eHHoe usnyyeHue. NMpuHyun
Odelicmeus nasepos. Bzaumodelicmeaue usy4eHusi ¢
seujecmesom (ariemeHmapHbie rpoueccsl). ( npakmuka,
nabopamopHasi paboma)

2. NpakTnyeckne 3aHATUA

Ynpyeue u
3/1€KMPOMagHUMHbIE 80JTHBI.

lMoHamue eonHbl. Budbl eonH. ®poHm eoriHbl. BonHosas
o8epxHOCMb. YpagHeHue niockol u cehepudeckoli 80sIHbI.
BornHosoe ypasHeHue. Yripyaue gosnHbl. CKOpocmb yripyeux
80JIH 8 pasruyHbIX cpedax. QHepaus yrpyaux 60JIH.

OmnunaitH-Kypc
"BoJIbl B
onTuka"

Cmosiyue 8onHbl. 38ykoable 80sHbI. Aghghekm [onnepa 8
akycmuce.

YpasHeHus Makceenna. BornHoeoe
ypasHeHue 0ns 3neKmpoMagHUMmMHoO20MosIs.
YpasHeHue MI0cKoU MOHOXPOMamu4yeckou

8011HbI.  DHepausi 311eKmMpPoMagHUMHbIX 8OJTH.

Bexkmop lNotHmuHza. UHmeHcusHOCMb

anekmpomagHuUmHou 8011HbI.  UIMIyrbC 80/IHbI
u dasrnieHue Ha cmeHKy.  Oghcpekm Honnepa ons
3/1€KMPOMagHUMHbIX 8OTH.

eomempuyeckasonmuka.

BakoHbl eeomempuyeckol onmuku. 3aKOH OompaxeHusi u
npesomsieHUs1 801HbI. [lorHoe 6HympeHHee ompaxXeHue.
lpenomneHue ceema 8 nocKonapaieibHoU MiaacmuHKe.
Xo0d nydel 8 nrOCKUX U cghepuyeckux 3epkanax. ToHKue u
morncmblie JIUH3bl, U UX OCHO8Hble 3remeHmbl.Dopmyna
mOoHKoU nuH3bl. Popmyna morncmol fuH3bl. Bulbl nuH3.
NocmpoeHue xo0a rny4a e nuH3e. Cucmema fuH3 U xo0 s1ydel
8 Hux. Mpusmbl. Onmuyeckue cucmemsi.

https://edu.vsu

.ru/courselvie

w.php?id=470
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3 UHmepgepeHyus MOHOXPOMamu4yecKozo csema.
Onmuyeckas pa3Hocmb xoda. [lopssi0oK UHMepgepeHyuU.
UupuHa UHMepPepPeHUUOHHOU rosnochkl. Ycrnosus

UHmepgpepeHyusiceema. B03HUKHOBEHUSI MakcuMyMa U MUHUMYyMa UHMeHCcUsHocmu
ceema. Knaccudeckue UHmMepgepeHYUOHHbIE CXeMbI: OMbIMm
FOHea, 6usepkana ®peHens, bunpusma ®peHerns, 6unuH3a
bute.

4 TpuHyun MNotieeHca-®peHerns 30HbI OpeHens, epaguyeckuli
memod crioxeHus amnnumyd. [ugppakyus Ha Kpyanbix

Judgbpakyus ceema. omeepcmusix, akpaHax. Juppakyus ®peHens u dugppakyusi
@payHzohepa, epaHuUbl Ux NpumeHeHus. ugpakyus ceema
Ha rnepuoOudYecKux cmpyKkmypax.

5 JIuHeUHO-, YUPKYAsipHO- U 3rIUNMUYecKU- rosisspu308aHHbIU
ceem. Mamemamuueckoe onucaHue cOCmMosAHUS
nonspusayuu. [lonspu3dayusi ecmecmeeHHo20 ceema.
Onmuyeckue s68neHUs Ha epaHuue pasdena U30MPOMHbIX

Monspusayusiceema. Ouanekmpukos. @opmyribl DpeHerns.
lMonspusayusi ompaxeHHOU U MpesioMIeHHOU B0JH. Yaorn
Bprocmepa. HeneHue nonHO20 8HYMPEHHe20 OmpaxeHusi
ceema u e20 NMpuUMeHeHuUe.

6 Bsaumodeticmaue Hucnepcusi ceema. [loenoweHue ceema. 3akoH Byzepa.
KoaghgpuyueHm noenoweHusi. PaccesiHue ceema. 3akoH

3/1€KMPOMa2HUMHbBIX8OJIHC
Panes.  MonekynspHoe paccesiHue. KombuHayuoHHoe
8ewecmasom.
paccesiHue.

7 KeaHnmosnbiecsolicmeaceema KeaHnmosnbie ceolicmea ceema. SHepausi, uMyrbC homoHa.
HaeneHue  ceema. BHewHul  gomosnekmpudeckul
aghgpekm. YpasHeHue liHwmeliHa 0nsi gpomoaghghekma.
KpacHas epaHuua ¢pomoagpgbekma. 3ghghbekm KomrnmoHa.

3. abopaTopHble 3aHATUSA

1 JlabopamopHasi paboma Ne1
«OnipedenieHue paduyca KpugU3HbI MO8EPXHOCMU JTUH3bI U
OrnuHbI c8emo8oUll 80JIHbI C MOMOUWbIO Koney HbtomoHa»
JlabopamopHasi paboma Ne2
«MHmepghbepeHuus ceema 8 riocKonapariesibHou

UHmepghepeHyusiceema. CMEKIAHHOU NnacmuHe»
JlabopamopHasi paboma Ne3
«MIHmMepghepeHyusi ceema om 08yx KO2epeHMHbIX
UCMOYHUKO8 ceema
JlabopamopHasi paboma Ne4
«MHmepghepomemp Maxa-LleHOepa»
2 JlabopamopHasi paboma Ne5
«Jugbpakuyusi MOHOXpoMamu4ecko2o ceema Ha 0O0HOU U
[uchpakuyus ceema. HECKOIbKUX WesIsxX»
JlabopamopHasi paboma Ne6
«OnpedeneHue OnuHbl ceemoeoll 80/1HbI C
nomMowbto OUGhpakKUUOHHOU pelwemkuy

3 JlabopamopHasi paboma Ne7

«lMonyyerue u uccredosaHue rnOAsSPU308aHHO20 ceema.
lMonspu3ayusceema.

BakoH Marnoca»
JlabopamopHasi paboma Ne8
«lMongpu3ayust ceema rpu ompaxeHuu U npeioMieHuU.
3akoH Bprocmepax
JlabopamopHas paboma Ne9
«U3yyeHue agpgpekma Dapades»

4 JlabopamopHasi paboma Ne10

KeaHmoenbieceolicmeaceema

«U3yyeHue ghomoaghghekman

13.2. Tembl (pa3genbl) AUCUUNIIMHBI U BUAbI 3aHATUN

Ne
n/n

HaunmeHoBaHuWe Tembl
(pasgena)

Buabl 3aHATUN (KONMYECTBO YacoB)

OVCLMNIUHBI

Jlekuyum

MpakTuyeckme | JllabopatopHble [CamocToATenbHas
3aHATUSA 3aHATUA paborta

Bcero




1 Ynpyaueu
arekmpoMacHUmMHble 2 4 6 12
80JIHbI
2 leomempuyeckasi 2 4 6 12
onmuka
3 UumepghepeHyusiceema 2 4 15 6 27
4 Hucppakyusiceema 2 4 15 6 27
5 lMonspusayusiceema 2 4 15 6 27
6 Bzaumodeticmsue
3/1eKMPOMagHUMHbIX 2 6 6 14
B0JTHC 8€UIECMBOM
7 KeaHmosbiecsolicmea 2 4 15 4 25
ceema
Toro: 14 30 60 40 144

14. MeToanyeckue yKkasaHMA Ans ooyvaroLWmxcsa no 0CBOEHUIO AUCLUMNIIUHDI
OCHOBHbIMU amarnamu 0c80eHUs1 OucyuriuHbl "BornHbl u onmuka" siensomecesi:

. U3yueHue y4ebHol, Hay4HOU u Memodu4yeckol numepamypsbl, Mamepuasnos nepuodu4ecKux
u3daHul ¢ rpusedYeHUeM 371eKmMpPOHHbBIX cpedcme Hay4YHOoU uHgpopmayuus

. lModzomoeka K npakmu4eCcKUM 3aHIMUsIM;

. lModezomoska k nabopamopHbIM 3aHAMUSM

B xol0e mnodeomosku K meKywumM ammecmauusM U [poMexXymoyHolu ammecmauyuu cmydeHmy
pekomeHAyemcss aKmueHO UCIMOMb308amb  3/1EKMPOHHbIU  obpa3ogameribHbil  nopman Moodle —
anekmpoHHasi cpeda AuCyUNuUHbI, ¢ npedocmasneHuemM npeseHmauyul nekyull, 3adaHull 01 8bINOSIHEHUS
npakmuy4eckux u nabopamopHbix pabom, onosIHUMeIbHO20 Meopemu4ecKkoeo Mamepuarna u HopMamueHo-
rpaeoebix OOKyMEHMOo8 Mo memam U riepeyHeli 8ornpocos 07151 Mod20moeKU K meKyuwum ammecmayusm u
npomMexymoyHol ammecmauuu. Takxe cmydeHmy pekomeHAyemcs Ucrnofb308amb 8ecb Habop Memodos u
cpedcme co8peMEHHbIX UHGOPMAaUUOHHbBIX MeXHONoaull Onsl U3y4YeHuUsi omedecmeeHHoU U 3apybexHou
numepamypbi 1o QUCYUNIUHE, OUEHKU U aHa/u3a ee meKyuwiea20 COCMosiHUS U rnepcriekmug pazsumusi. Emy
npedocmaesisiemcsi 03MOXHOCMb pabomamb 8 KOMIbIOMEPHbLIX Kriaccax ¢hakynbmema (313a aydumopusi),
umems docmyn K IHmepHem-pecypcam U 371eKmMpPOHHOU noYme, UCnonb308amb UMerouuecs Ha kaghedpe
ONMUKU U CreKmpOoCKonuu ¢hu3udeckoeo ghakyrnbmema UHGOPMaUUOHHbIE MEXHOI02UU, UCIMO01b308aMmb
pecypcbl 3oHanbHOU Hay4yHou bubnuomeku BI'Y, @ mom ducrnie anekmpoHHobubnuomeyHble cucmemai.

15. MepeyeHb OCHOBHOM W A[OMNONHUTENLHOM nNUTepaTypbl, PECYpPCOB WHTEpPHeT,

HeoOGXxoAMMbIX ANSA OCBOEHUS AUCUMUMNNWHbI (Criucok numepamypbi OGhOpMISemcs 6
coomegemcmeuu ¢ mpebosgarusmu TOCT u ucrnionb3yemcsi obuwjasi ckeo3Hasi HyMepauus 0r1s ecex 8udos
UCMOYHUKO8)
a) OCHOBHaga nuTeparypa:
Casenbes U.B. Kypc obweli cpusuku : B4 T./UN.B. Casenbee .— M. : KHOPYC, 2012, -. T.2:
Anekmpuydecmeo u mazHemusm. BonHbl. Onmuka .— 2012.— 570 c.
Cusyxun []. B. Obwuti kypc ¢pusuku : B 5 m. /[.B. CugyxuH .— M. : ®USMATIINT :, 2012-.T.4:
Onmuka .— 3-e u30., cmep. — 2012.— 791 c.
JlaHOdcb6epe, I'.C. Onmuka : y4ebHoe nocobue / I".C. JlaHdcbepa. - 6-e u3d., cmepeom. - M. :
03 @usmamnum, 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To xe [BrnekmpoHHbIlU pecypc]. - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
Bymukoe, E.N. Onmuka [QnekmpoHHbIl pecypc] : y4ebHoe nocobue. — 3rneKkmpoH. 0aH. —
04 Cri6. : JlaHb, 2012. — 608 c. — Pexum docmyna:
http://lanbook.lib.vsu.ru/books/element.php?pll_id=2764
6) dononHumenbHas numepamypa:
Ne n/n | MemoyHuk
Upodos Y. E. BonHosble nipouecchl. OcHOBHbIe 3akoHbl / U.E. Mipodos .— 3-e u3d. — M :
EVHOM. flabopamopus 3HaHut, 2006 .— 263 ¢
lMpakmukym rno peweHuro 3aday rno obwemy Kypcy ¢pusuku. KonebaHus u 8onHbi. Onmuka.
06 H.IM. KanawHukos [u 0p.] ; nod ped. H.M. KoxesHukoea .— CaHkm-l[lemepbype ; Mockea ;
KpacHoOdap : JlaHb, 2013 .— 206
Casenbes V.B. CbopHuUK eornpocos u 3aday rno obweli pusuke. / N.B. Casenbes - M.:
Acmpernb - ACT, 2005
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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=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=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=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=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
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=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=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
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=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
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Upodos Y. E. 3adayu no obwel ¢usuke : y4eb. nocobue 0ns ay3os / U. E. Upodoes .— 8-e u30.

08 — M. : BUUHOM.JTabopamopus 3HaHut, 2007 .— 431 c.
09 Kanumeesckutl H. Y. BoniHogasi onmuka : / H.W. Kanumeeeckutl .— CI16 : JlaHb, 2006 .— 465
C.
B) UH(pOpMaLIMOHHbIE SNEKTPOHHO-06pa3oBaTenbHble pecypchl (ouumnaneHble pecypebl UHTEPHET)™:
Ne n/n Pecypc

1. | «YHuBepcutetckaa 6ubnuoteka online» https://biblioclub.ru/

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

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

4. | ObC "HOpant" https://biblio-online.ru/

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

* BHauvane ykasbiBatotcsa ObC, ¢ KoTopbiMu uMetoTcs goroopa y BI'Y, 3aTem oTKpbIThbie
ANeKTpoHHoObpa3oBaTenbHbIE pecypchbl, OHNanH-Kypcbl, YMK

16. NMepeyeHb y4eOHO-MeTOAMNYECKOrO 06ecnevyeHna AN caMOCTOATEeNbHOW paboThbl
(y4ebHO-Mmemoduyeckue pekomeHdayuu, rnocobus, 3ada’yHuku, MemoOuYecKUe yKa3aHUsl 0 8bIOSTHEHUIO
rpakmu4eckux (KOHMpPOJbHbIX), Kypcoabix pabom u 0p.)

Ne n/n UcTouHuk

1 OnekTpoHHas bubnuoTteka yyebHo-meToanyecknx matepuanos BI'Y
http://www.lib.vsu.ru/cgi-bin/zgate?Init+lib.xml,simple.xsl+rus

2 AxkoeeHko H.B. CamocTtoaTensHas pabota CTyqeHTOB : MeToamnyeckne pekomengaumm / H. B.
AkoseHko, O.10. Cywkosa .— BopoHex, 2015 .— 22 c.

3 NaTbiwes, A.H. BsaumogencTteme aneKkTpomarHMTHbIX BOMH C BELLECTBOM : yyebHoe nocobue
/ A.H. Jlatbiwes, B.H. CennBaHoB ; BopoHex. roc. yH-T .— BopoHex : BopoHex. roc. yH-T,
2005 .— 106 c.

4 JTaBopaTopHbie paboTbl CTyAEHYECKMX MPaKTUKYMOB nogpasneneHnn YuyebHo-Hay4YHoro LeHTpa

"dyHoameHTanbHas onTuka u cnektpockonus" / Poc. akaa. Hayk, ®u3a. uH-1 um. IN.H.Jlebepesa,

®VAH, MOTWN .— M., 2000 -.4.1 .— 2000 .— 46 c.

5 JNNabopaTtopHble paboTbl CTYAEHYECKNX MPaAKTUKYyMOB NoapasferneHnii Y4ebHo-Hay4Horo LeHTpa

"dyHoameHTanbHas onTuka u cnektpockonus" / Poc. akaa. Hayk, ®u3a. uH-1 um. IN.H.Jlebepesa,

OUNAH, MOTU .— M., 2000 -.4.2 .— 2000 .— 36 c.

6 OnTuka [QneKTpoHHbIN pecypc] : y4ebHoe nocobue k nabopaTtopHoMy npakTukymy / [B.I.

Knioes u gp.] ; BopoHex. roc. yH-T .— OneKTPOoH. TeKcToBble AaH. — BopoHex : Nsgatensckun

aom BI'Y, 2019 .— 3arn. ¢ TuTyn. akpaHa .— Pexum goctyna: ans 3aperncTpupoBaHHbIX

yutatenen BIY .— TekctoBbin dpann .— <URL:http://www.lib.vsu.ru/elib/texts/method/vsu/m19-

73.pdf>.

17. O6pa3oBaTesfibHble TEXHOSIOrMKU, UCMNONb3yeMble NpU peanusauum yyebHomn
OUCUMNIINHDbI, BKNOYaa AUCTaHUUOHHbIe obGpa3oBaTenbHble TexHonorum (OOT),

3NneKTpoHHoe obyyeHue (J0), cmewaHHOe 0OyYeHue):

B yuebHOoM nipouyecce ucnionb3yomcsi  cnedyrwuwue obpazosamersibHble  mexHomnoauu. [lo
obpa3oeameribHbIM bopMaM: feKyuu, npakmudeckue u rnabopamopHbie 3aHamus. [Npeobnadarowumu
memodamu u ripuemam obydeHuss A8nstomcs: 00bsCHUMEIbHO-UMIoCmMpamueHble (06bscHeHue, rnokas —
OemoHcmpauyusi y4ebHo20 Mamepuana u 0p.); akmueHble (aHanu3 y4ebHolU U Hay4YHoU numepamypsbl,
cocmaserieHue cxem u 0p.) U UHMepakKmueHble, 8 MOM Hucsie U epynrosbie (83auMHoe obyyeHue 8 chopme
nodzomoeku u o0bcyxO0eHusi 0oknados); UHGOpPMaUUOHHbIe;, MynbmumedulHble (paboma ¢ calmamu
akadeMu4yecKux Cmpykmyp, Hay4HO-uccrie0o8ameribCKUX opa2aHusayull, 3/1eKMpPOHHbIX bubsuomek u dp.,
paspabomka npeszeHmauyud, coobweHul u doknados, paboma ¢ 31eKmMpPOHHbLIMU 0By datowumu npospamMmmamu
um.n.).

OpezaHu3ayuoHHas cmpykmypa JIeKUUOHHO20 3aHsamus: 1. @opmynupoeka membl, yenel 3aHamus,
rnocmaHoska npobrieMHo20 goripoca. 2. Pa3bscHeHUe 80poco8 meopemu4ecKogo U Npakmu4yeckozo rnnaHa
0ns pewleHuUsi nocmaerneHHoU rpobremsi. 3. PaccmMompeHue riymel peweHus npobrnemMHo20 eorpoca Ha
KOHKpemHbIX rnpumepax. 4. 3akmrodeHue, opmMmynuposka ebigodos. 5. @opmynupoeka 3adaHusi Ons
camocmosimernibHoU domawHel pabomel. O38y4dugaHuUe memMbi criedyroueao 3aHsImusl.

OpeaHu3ayuoHHasi cmpykmypa JsiabopamopHoz2o 3aHsmus: 1. @opmynuposka uenel 3aHamus u
omeembl Ha 8orpockl cmydeHmos. 2. O3HaKOMJIIeHUe C meopemuyYeckol OCHOo80oU pabombl, OCHO8HbIMU



http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=1679&TERM=%D0%98%D1%80%D0%BE%D0%B4%D0%BE%D0%B2,%20%D0%98%D0%B3%D0%BE%D1%80%D1%8C%20%D0%95%D0%B2%D0%B3%D0%B5%D0%BD%D1%8C%D0%B5%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/cgi-bin/zgate?ACTION=follow&SESSION_ID=6707&TERM=%D0%9A%D0%B0%D0%BB%D0%B8%D1%82%D0%B5%D0%B5%D0%B2%D1%81%D0%BA%D0%B8%D0%B9,%20%D0%9D%D0%B8%D0%BA%D0%BE%D0%BB%D0%B0%D0%B9%20%D0%98%D0%B2%D0%B0%D0%BD%D0%BE%D0%B2%D0%B8%D1%87%5B1,1004,4,101%5D&LANG=rus
http://www.lib.vsu.ru/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=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=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/m19-73.pdf
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npuemamu U MmMexHUKou 6e3onacHocmu npu pabome ¢ ucronb3yeMbiMu rfpubopamu u peakmusamu.3.
BbinoniHeHue akcriepumeHmarnbHoU Yacmu pabomel. 4. Obpabomka 3KcriepuMeHmarbHbIX pe3yibmamos U
npedocmaeneHue ux 0ns npedesapumersibHOU rPosepKu rperodasamerito.

Bawuma nabopamopHol pabombi MPo8oOUMCS C Uesbio 8bIS8/IEHUS YPOBHSI OCBOEHUST Mamepuarna o
memamuke pabomebl, cnocobHocmu Oamb MPasubHYD MPaKmMosKy pe3ynbmamam, rofy4eHHbIM npu
8birnoniHeHUU pabombl. 3awuma pabombl 3aknwdYaemcss 8 ogopmieHUU pabom, ycmHol 6ecede
npernodasamerid co cmyOeHmoMm o Nofy4YeHHbIM 8 pabome pesyrnbmamam U OCHO8HbIM MeopemuyecKum
MoOHAMUSAM 1o meme pabomeil.

OpeaHu3ayuoHHass cmpykmypa npakmu4ecko20 3aHamus - peweHue 3aday unu cemuHap: 1. lNposepka
20moeHocmMu cmy0eHmo8 K 3aHAmuito - UX meopemu4yeckass 20mO8HOCMb K 8bIMOMHEeHU0 3adaHud. 2.
OcHoegHasi Yacmb 3aHsamusi, 20e cmyOeHmbl 8bIMOMHAM 3a0aHusi, a8 KOHMPOsb UX UCMOIHEHUs (MonHoma u
Kayecmeo) u rnomowb ocyuwiecmernsgem rnpernodasamenb. 3. 3aknwyumesnibHas 4dacmb - odgedeHue
npernodasamesieM Uumo208 3aHsmus, nosy4yeHue cmydeHmamu 3adaHuli Ha camMocmosimerbHyo pabomy.

ColepxxaHue cemuHapa, chopmupyemcs mak, 4mobbl OHO crrocobcmeosarno noucKy O0MOIHUMEbHbIX
UCIMOYHUKO8 3HaHUU U pa3gumuto meopYeCcKo20 MbIWIIEHUS, YMEHUI0 Haxo0umb fymu peweHuUs U omeemal
Ha rpobrieMHbIe 80rpocsl. 1o HekomopbiM memam 8 3adaHue MOXHO 8KtoYame nodzomoeky 1 -2 doknados
(coobuwjeHuti) no Haubosee CrioXHbIM 8oripocam, 3abria2o8peMeHHO Ha3Ha4yue oKIad4yuKos.

Tekywuti KOHMPOb NPoeodUMCs rymemM [POBEPKU BbINo/HEHUs OoMawiHe20 3adaHusi, 8X00H020
KOHMpOJIs (8 suGe caMocmosimeribHbIX U KOHMPOJsibHbIX pabom, doknados u peghepamos).

lpu peanusayuu GuCUUNIUHBI C UCMOMb308aHUEM OUCMAaHUUOHHbIX 0bpa3ogamesibHbIX mexHosoaul
ucronb3yromcsi  UHCMPYMEHMbl  37IeKMPOHHOU  UHGbopMayuoHHO-obpa3ogamernsHol  cpedbl  BI'Y
«3nekmpoHHbIlt yHusepcumem BI'Y» (https://edu.vsu.ru) u/unu “MOOK BI'Y” (https.//mooc.vsu.ru),cepsuchi
sudeokoHepeHyul (BigBlueButton, Zoom, Discord u dp.), anekmpoHHas rnodyma, MecceHOXepbl U coycemu.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIIUHDI:

Hoymb6yk Asus, ¢ 803MOXHOCMbIO OOKOYeHUsT K cemu "MIHmepHem" u obecrieyeHuem docmyrna e
3/IEKMPOHHYI0 UHGbopMauuoHHo-obpazosamernbHyto cpedy BIY, [lNpoekmop BenQ MS 612ST, [ocka
mazHuUmHo-mapkepHas 100*200. NpozpammHoe obecniedeHue: OC Windows (WinPro 8 RUS Upgrd OLP NL
Acdmc), Microsoft Office (OfficeSTD 2013 RUS OLP NL Acdmc). lpoepammHasi cucmema 0511 06HapyXeHusi
meKcmoebIx 3auMcmeosaHull 8 y4ebHbIX U Hay4YHbix pabomax «AHmunnasuam.BY3». Office Standard 2019
Single OLV NL Each AcademicEdition Additional Product. [lpoepammHbil kommnnekc Ong 3BM - MathWorks.
Cucmema uHxeHepHo20 modenuposaHuss ANSYS HF Academic Research.

JlabopamopHasi ycmaHoska “Ogpgpekm ®@apadesi”s nabopamopHasi ycmaHoeka “UIHmepchepomemp
MaxalleHdepa”; mukpomeepdomep [NUT,; nabopamopHas ycmaHoska «Jucbpakyusi Ha 0OUHOYHOU Wesnuy;
nabopamopHasi ycmaHoeka «[ugpakuyus Ha cucmeme wenel U OU@PPAaKYUOHHbIX pelwlemkaxy;
nabopamopHas ycmaHogka «bunpusma ®peHernsiy; nabopamopHas ycmaHo8eKa « YpasHeHuUe NuH3b1», Habop
obopydosaHus no meme «Onmuka ¢ 6710KOM f1a3epHbIX flydely; Kpucmari ¢ 08yXsly4e8biM rperoMIeHueM;
CcmekIisHHas ecmaska 051 0nbimog ¢ Kornbyamu HbromoHa; nabopamopHbsie komrnekcs! JIKO-11, JIKO-1A,
JIKO-3; nabopamopHsie modynu MPO-1, MPO-2, MPO-3, ekntoyarowue, 8 mom Hucre, 2enul-HeoHo8bil U
ros1yrnpo8oOHUKO8bIU rla3epbl, 20HUOMEmpPbI, pegpakmomemp, OMOKOIopUMEMPbI, MOHOXPOMamophbl,
ornmuyeckue MoOyrbHble ycmaHo8Ku ¢ Habopamu modyrel, obbekmuebl, dy208ble pmymHble famrbl C
UCMOYHUKaMu numaHusi, rnonaspuMempsl, MUKPOCKOMbI, JIUH3bl, KHO8eMbI, KObbl, MEH3YPKU, XUMUKamal,
eornozpacgpudeckass deMOHCMpaUyUuoOHHas ycmaHoska; nonspumemp kpyzosol CM-3; pegppakmomemp UNDP-
45462M; coomomemp KOK-5M, komribromep dnsi 06pabomku pe3yrnbmamos 8bI4ucieHud.

Peanuszayusi  QucyuniuHbl C  [PUMEHEHUEeM  3JIEKMPOHHO20 0by4eHUss U OUCMaHUUOHHbIX
obpazosamerbHbIX MexHoso2ulli ocyuiecmernssemcsi yepe3 obpazoeamernbHbil nopmarn "O3neKmpoHHbIU
yHusepcumem BI'Y".

19. OueHo4HbIe cpeacTBa ANA NPOBeAEHUsA TEKyLen U NPOMeXyTOYHON aTTecTauum
Mopsgok oueHkM ocBoeHust obyyawwumucs yvebHoOro martepuana onpegensieTrcs
COAEPXXaHNEM criefyoLmx pas3aenos QUCLMNINHDL

Ne | HaummeHoBaHue pasgena | KomneteH WHamnkaTtop(bl)
n/n AVNCLUMNNNHDI uus(n) OOCTUXKEeHUs OueHouHble cpeacTBa
(Monyns) KOMMeTeHLMM
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1 OIIK-1 OlnkK-1.1 Tunossle 3a1aHUA K JIEKIIUOHHBIM U
Ynpyaue u
ANEKMPOMAZHUMHBIGEONHB! OrK-1.2 MPAKTHYECKUM 3aHATHAM, HHANBHUIYaIbHbIC
OlMNK-1.3 3aJjaHusl, ONpoc
2 leomempuyeckassonimuka OIIK-1 OlnkK-1.1 TumoBkle 3a0aHUS K JIEKITMOHHBIM U
OlnK-1.2 MPaKTHYECKUM, HHIUBHYAIbHBIC 3aaHusl,
OlK-1.3 OIIPOC, OTYETHI 110 JJA0OPATOPHBIM paboTaM
3 OIIK-1 TunoBbIe 3aIaHUsI K JICKIIMOHHBIM,
OrK-1.1 MPAKTHYECKUM U JTAOOPATOPHBIM 3aHSTHSIM,
WHmepgpepeHyusceema OrikK-1.2 WHIVBHUAYaJIbHBIC 3aJaHUsA, OIIPOC, OTYETHI
OlK-1.3 o
J1abopaTopHBIM paboTam
4 Hugppakyusceema OIIK-1 TunoBbIe 3aaHUsI K JICKIIMOHHBIM,
OrK-1.1 MPAKTHYECKUM U JTAOOPATOPHBIM 3aHSITHSIM,
OnkK-1.2 WHIVBHUAYaJbHBIC 33JaHUA, OIIPOC, OTYETHI
OlK-1.3 o
J1a0opaTopHBIM paboTam
5 OIIK-1 TunoBbIe 3aaHUsI K JICKIIMOHHBIM,
OrK-1.1 MPAKTUIECKUM U Ta0OpaTOPHBIM 3aHSATHSIM,
lMonspusayusiceema OrliK-1.2 HMHIMBUAYaJIbHBIC 3aaHHA, OIIPOC, OTYETHI
OlK-1.3 o

nmabopaTopHBIM paboTam

6 Bsaumodeticmeue OIIK-1 OnK-1.1 Tumnosele 3a1aHus K IEKIIHOHHBIM U
31eKMpPOMacHUIMHbIX8OJIH C ’ MIPAaKTHYECKUM 3aHATHAM, HHIUBUAy AJIbHBIC
seuecmeom OrK-1.2

W 3aJJaHus, OPOC, OTYETHI O JTa0OPATOPHBIM
OrikK-1.3
pabotam

7 KeaHmossieceoticmea OIIK-1 Tunosele 3a7aHKs K JIEKIIMOHHBIM,

ceema OrK-1.1 MPAaKTUIECKUM U JTa0OpaTOPHBIM 3aHATHSIM,
OrikK-1.2 WHAWBUAYAIbHBIC 3a0aHUS, OIPOC, OTYCTHI
OlnK-1.3 o

nabopaToOpHBIM paboTam

MpomexxyToyHas aTTecTtauus gpopma
KOHTPONS - 3K3amMeH

Kommiaexr KM

20 TunoBble OLEHOYHbIE CpeacTBa U MeToAMYecKMe martepuanbl, onpegensiowme

npoueaypbl OLUEHNBAHUSA U KPUTEPUN NX OLLeHUBAHUA
OueHka 3HaHW, YMEHMN W HaBbIKOB, XapakTepuaylowas aTarnbl (popMuUpoBaHUS KOMNETEHUUA B
paMKax U3yYyeHus QUCUMUMIMHBI OCYLLECTBMSETCH B XO4€e TeKyLen 1 NpoOMEXyTOYHOW aTTectauun. Tekylwas
aTTecTauus npoBOAMUTCA B COOTBETCTBMM C [lonmoxeHneM O TeKyllen aTrecTaumu obydvarowmxcs no
nporpaMmmam BbicLiero obpasoBaHnss BopoHeXCKoro rocyaapcTBEHHOrO yHMBepcuTeTa. Tekylwasa attectaums
npoBoAnTCS B hopme: yCTHOro onpoca (MHAMBMAYanbHbIN ONpoc); nabopaTopHbiX paboT; OLEHKN pe3ynbTaToB
npakTU4eckon aeaTenbHOCTU (pelleHne 3agad, pabota Ha ceMmuHapax). Kputepun oueHnBaHus npvBeaeHbl
Huxe. [MpomexyToyHass aTTecTaumsi NpoBOAWUTCH B COOTBETCTBMM C [loNOXeHMeM O MNpPOMEXYTOYHOW
aTTecTauum obyyaroLmxcs no nporpammam BbicLero obpasoBaHus. KOHTponbHOU3MepuTenbHblE MaTepuarbl
NMPOMEXYTOYHOW aTTecTaumm BKMYalT B cebsa TeopeTnyeckme BONPOCHI, NO3BONSAOLWMNE OLEHUTb YPOBEHb
NonyYeHHbIX 3HaHUI W NpakTUdYeckoe 3afaHne, No3BoNsLLLEE OLEHNTL CTeneHb CPOPMUPOBAHHOCTU YMEHUN
U HaBblkoB. [lpn oueHMBaHUM WCMONb3YIOTCA KayeCTBEHHble LKanbl OueHOK. Kputepum oueHuBaHuUs
npusegeHs! B N. 20.2.
[ns oueHBaHWA pe3ynbTaToB 00yYeHMs Ha dK3aMeHe y4YMTbIBalOTCH CreayloLmne nokasarenm:
1) 3HaHue y4yebHoro maTepuvarna, BriageHvue noHATUVHBLIM annapaTtom 1 TEOPEeTUHECKUMIN OCHOBaMU
BOJTHOBbIX SBMEHUI;
2) ymeHune cBA3bIBaTb TEOPUIO C MPAKTUKOM;
3) ymeHune nnncTpmpoBaTb OTBET Npumepamu, hakTamu, AaHHBIMU COBPEMEHHbIX HayYHbIX UCCMeA0BaHUn
B ONTUKE;
4) ymeHve NpMMEHATb OCHOBHbIE 3aKOHbI Y aHann3MpoBaThb pe3ynbTaTbl HAONIOAEHUN N SKCNEPUMEHTOB; 5)
BMNafieHne NOHATUNHBLIM annapaTtom U yMeHUe NPUMEHATb TEOPETUYECKME 3HAHWNS AN peLleHns
npakTUyecknx 3agad .

20.1 TeKywWw M KOHTPOSIb YyCNeBaeMoCcTH
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KoHTponb ycneBaemMoCTU MO AMCUMMIIMHE OCYLLECTBNSAETCA C MOMOLLbI CneayroLmx
OLIEHOYHbIX CpeacTB:

1. lMocewaemMoCTb NEKUMOHHbIX 3aHATUW. [lpoBepka npenogaBaTenem
KOHCNEKTOB Mo NpongeHHoOMy Matepuany.
2. BbInonHeHne npakTuyecknx 3agaHuin.

MpumepHbIN NepeyYeHb NPaKTUYECKUX 3afaHUN:

1. Ynpyrve BonHbl. ANeKTPOMarHUTHbIe BOJIHbI

1.1. 3a kakoe Bpems OT Hayana OBWXKEHMA Touka, Konebnwowascs no 3akoHy
x=7sin(0,51t) (M), nNpoxoAuT nNyTb OT TMOJSIOXKEHUA pPaBHOBECUS [0 MaKCUMaribHOro
cMeLlleHna?

1.2. Tpun dase 1/3 cmelleHne YacTuubl, Konednwenca no 3akoHy KOCWUHyca,
Obino paBHo 1 cm. Hantn amnnutygy konebaHui n cmeweHme npu dase 31/4.

1.3. Tloesg npoxoaut MMMO CTaHLMM CO cKopocTbio u=40 m/c. YactoTa vo TOHa
ryaka anekrpososa pasHa 300 Ny, OnpenenuTb KaxyLuytoca 4acToTy V TOHa Ang YernoBeka,
cTosiero Ha nnatgopme, B ABYX crydasx: 1) noesq npubnwkaeTcs; 2) noesa yaansaeTtcs.

1.4. OpHa u3 cnekTpanbHbIX NIMHWUIA, UCMYCKaeMbiX BO30YXAEHHbIMW MOHAMKN He+,
nmeeT AnuHy BonHbl A = 410 HM. HanTu gonnepoBckoe cMmelleHmne AN 3TOW NUHUK, ecrniv ee
HabnogaTb nog yrnom 6 = 300k Ny4Ky ABUXKYLLUMXCSH MOHOB C KUHETUYEeCKoW aHepruen T=10
MaB.

1 9B=1.6x10"° )k, m=6.6x102" kr.

2. F'eomeTpuyeckasl onTuka

2.1. Kybudeckuin cocyg C Henpo3payvHbiMW CTEHKaMU pacrnosyiokeH Tak, 4YTo rnas
HabnogaTens He BMAWUT €ro AHa, HO MOSMHOCTbI BMAUT cTeHky AB. [lo kakon BbicOTbl h Hago
3anonHuTb cocya Bogon (n = 1,333), 4utobbl HabntogaTens cMmor yBuaeTb npeameT F, Haxogawmics
Ha paccTtosHuM b = 20 cM OT TOYKM CTEHKM cocyaa?

2.2. CBeTOBOW y4 pacnpocTpaHsieTcs B CTEKNe C nokasarenem npenomnenus n = 1,24, Ha
ero nyTn BCTpeYyaeTcs LWenb, 3anofiHeHHas BO34yXOM. [paHu wenu nnockve v napannesibHble,
paccToaHne mexay rpaHsamu paBHo d = 6 cMm, yron nageHus nyda Ha rpaHbe o = 30°. Ha kakoe
paccTogHMe CMeCcTUTCS CBETOBOW JyY, BbiWeAwnin U3 LWenn, OTHOCUTENbHO MPOOOITKEHUS
nagatowero nyya?

2.3. Ha ropusoHTanbHoM gHe 6acceriHa nexuT nnockoe 3epkano. Jlyy ceeta, npesioMmMBLLUCH
Ha MOBEPXHOCTU BOAbI, OTPaXKaeTCs OT 3epKana M BbIXOAUT B BO34yX Ha pacctosHum d = 1,5 m oT
MecTa BxoxaeHuda. mybuHa GacceriHa h = 2 M, nokasaTenb npenomneHus Boabl n = 1,33.
OnpegenuTe yron nageHus ny4a a.

2.4. MNpegmeT Haxoautca Ha pacctosHum 0.48 M OT BOrHyTOro 3epkana. 3epkano paet
aencTeuTenbHoe n3obpaxeHve npegmeTa ¢ ymeHblueHnem k=4. Hantu paguyc KpuBM3Hbl 3epkana.

3. UHTepdhepeHuusn ceeTa

3.1. [1Ba korepeHTHbIX UCTOYHUKA, paccTosHue Mexay KotopbiMy d=0.24 mMm yoaneHbl oT
aKpaHa Ha |=2.5 m. Ha gnuHe akpaHa L=5 cm pacnonaraetca N=10.5 nonoc. Yemy paBHa gnuHa
BOJIHbI MOHOXPOMaTUYECKOro CBETA, NadatoLLEro Ha 3KpaH.

3.2. B onbiTe KOHra Ha nyTv 0gHOro M3 ny4yen MOHOXPOMAaTMYECKOro CBeTa C ANIMHON BOJTHbI
A=5*10" M MNOMECTUNM NEeprneHAMKYNSPHO Ny4vy TOHKYK CTEKMSIHHYI MNacTMHY C MokasaTtenem
npenoMmnenna n=1.5. lpu 3TOM UeHTpanbHad cBeTnas nofioca CMecTurnacb B MOSNOXEHME,
nepBoHa4varibHO 3aHMMaeMoe NATON CBETNOWN Nonocon. KakoBa TonNwmHa CTEKIAHHOM NnacTuHbl h?

4. Ancpakumn ceeTa

4.1. Ha Henpo3payHyo NnacTuHy C KpyribiM OoTBEpCTUEM (andpakumns dpeHens) paguyca

r =lum nagaer HOPMarbHO NapanfenbHbii Ny4OK MOHOXpOMaTMyeckoro ceeta ¢ A=750 Hm. Ha
nyTm ny4ven, NPOXOASLMX Yepe3 OTBepcTue, MNOMELLEH 3KpaH, Ha KOTOpOM Habniopaetcs
andpakunoHHasn kapTuHa. NMpy KakoM MWHMMAarbHOM PacCTOSHUM MeXAy MAacTUHOM U 3KPaHOM,
npesbiwatowem 20 cM, B LLeHTpe aKkpaHa OyaeTt HabnogaTbCa TEMHOE NATHO?

4.2. Ha npsaMoyronbHyto Lenb HOpManbHO K ee MOCKOCTU NnagaeT napannenbHbi ny4ok
MOHOXpoMaTuyeckoro ceeta (gudpakuuna PpayHrodepa); pacnonoxeHHas 3a Lenbk fMH3a C
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OoKyCcHbIM pacctosHnem F=2.0 M npoeumpyeT Ha 9KpaH AUMPAKUMOHHYIO KapTUHY B BuAe
yepenyLmMXcs CBETNbIX M TeMHbIX nonoc. LLUnpuHa ueHTpanbHoW ceeTnon nonockl b=5 cm. Kak
HagO U3MEHWTb LUMPUHY Wenu, 4Tobbl LeHTpanbHas cBeTnas nosioca 3aHsana BeCb 3KpaH (npu
nobon wupuHe)?

5. Nonspusaumsa ceeta

5.1. Tly4yok ecTecTBeHHOro cBeTa, uaywMn B BOAe, OTpaxaeTcd OT rpaHu anmaasa,
norpyeHHoro B Bogy. [py kakom yrne nageHus €g OTPaXXEHHbIN CBET NOMHOCTBIO NONAPU30BaH?

5.2. AHanusaTop B k=2 pasa yMeHbLUaeT UHTEHCUBHOCTb CBETa, MPUXOOALLEro K HEMY OT
nonspusatopa. Onpegenutb yron o Mexgy nNIOCKOCTAMM MponyckaHua nongpusatopa U
aHanusartopa. lNoTepsamMn MHTEHCMBHOCTU CBETa B aHanusaTope npeHebpeynb.

6. BzaumopgencTBme 31eKTPOMarHUTHbIX BOJIH C BeLeCTBOM

6.1. Ha cKonbKO NPOUEHTOB YMEHbLUAeTCHd  WUHTEHCMBHOCTb CBeTa, KOTOpPbIN
pacnpocTpaHseTcs B BellecTBe, TOMWMHA CNosi KOTOPOro B MepBOM cryvyae paBHa 1 MM, a BO
BTopoMm 1 M? KoadbduumeHT nornolleHns BellectBa paBeH a=1.2 Mt  Cuutatb
pacnpocTpaHALLYOCS BOSHY MIOCKOM N MOHOXPOMaTUYHOMN.

6.2. KakoB k0atbdMUMEHT MOrnoLLeHns BeLlecTBa, ecnu CBeT nagas nepneHaukynspHo no
oyepeav Ha ABe NNacTUHKX U3 Hero (TOrLLUMHA NepBoi NNacTUHKK 1072 cm, BTOPOW NNacTUHHKM 5*10-
2 CM) yMeHbLLaeT CBOK MHTEHCUBHOCTb NOCHe NPOXOXAEHUs NepBoOi NNacTUHKM Ha 82%, a nocne
BTOpPOWN Ha 67 % OT nepBOHa4YarnibHON NHTEHCUBHOCTW.

7. KBaHTOBbLIE CBOMCTBA CBETa

7.1. Ha meTtannuyeckylo nnacTtuHKy nagaet MoHoxpomartuyeckui cseT € A=0.413 MKwM.
DOTOINEKTPOHBI 3a4epXKMBAOTCA MPU HanpsbkeHun anektpudeckoro nons U=1 B. Onpegenutb
paboTy BbIXxOA4a B 3NIEKTPOH — BONbTAX U KpACHYHO rpaHmuy doToaddekTa.

7.2. B pesynbtate KomnToH — adhcpekta OTOH Npy coyaapeHnm ¢ 3NeKTpoHOM Obin paccesiH
Ha yron 90°. QHeprus paccesiHHOro gotoHa £,=0.4 MaB. Onpenenutb aHepruo OTOHA €1 A0
paccesiHuS.

B koHUe Kaxaoro 3aHsaTMs MpOXO4MT OMNpoC MO MaTepuanam npollefulero npakTuy4eckoro
3aHATUSA B hopmaTe OUCKyCCUum.

Mpumep komnnekTa 3agaHUi ANsi KOHTPONbHOW PaboThbl
Tema MlHmepgepeHyus ceema. [ugppakyus ceema BapuaHTt

3apaHuve 1. B yctaHoBke KOHra, Haxogsuencs B Bo3gyxe, pacctosiHue d mexay wensmu S1 un S2
paBHO 1 MM, a paccTosiHue L oT wenewn ao akpaHa 3 m. Onpegenute pasHOCTb X0Aa fyyen,
nNpuxoasLLmMx B TOUKY 3KpaHa M, ecnn pacctosiHue | 4o Hee oT LeHTpa akpaHa 3 mm. OTBeT
npeacTaBbTe B

Yo o] Y = o - b PP
3apaHue 2. Ha noBepXHOCTb CTEKNSIHHOWM NPU3Mbl HAHECEHA TOHKas MeHKa ¢ nokasaTenem
NPEenoMIIeHUS Nnn < Ncr TONWMHOM 112,5 HM. Ha nneHKky no Hopmanu K Hel nagaeT CBET C AJIMHOWN
BOMHbl 630 HM. [pn kakoM 3Ha4YeHUU NokasaTensa NPenoMIeHns Man NNeHKa byaeT
«npoceeTnsaowen»?

3apaHuve 3. Ha gudpakuynoHHyio pelueTky, cogepxatdyto n = 400 wrpuxoB Ha 1 MM, nagaet
HopMarnbHO MOHoXpoMaTudeckun ceet (A = 0,6 mkm). Hangute obLiee Ymcno AndpakumoHHbIX
MaKCUMYMOB, KOTOpble AaeT 3Ta peweTtka. Onpegenure yron @ gudpakumm, COOTBETCTBYOLLMIA
nocnegHemy

T Lo Y

BapuaHT

3apaHue 1. B onbiTe KOHra otBepcTUSA oCcBELLanMCb MOHOXPOMaTUYECKMM CBETOM ANUMHON BOSHbLI 600
HM. PaccTtosiHue mexay oTeBepctuamMu 1 MM, paccTosiHue OT OTBEPCTUI A0 3KpaHa 3 M.
HanguTte nonoxeHne nepsbIX TPEX CBETMbLIX MNOSOC.
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3apganuve 2. MapannenbHbI Ny4YoK CBeTa NagaeT HOPMaribHO Ha NMITOCKOBbLIMYKITYI0 CTEKMSHHYHO
NNH3Y, NexaLllyo BbINYKIOM CTOPOHOM Ha CTEKNAHHON nnacTuHke. B oTpaxkeHHOM cBeTe
HabniogatoTcsa KonbLa HetoToHa. MNMpoBeas onbIT B OTPaXXeHHOM CBeTe, U3Mepunn paanyc TpeTbero
TEMHOro KonbLa HetloToHa. Korga npocTpaHCTBO Mexay NiacTUHKOM U NMH30M 3anonHunm
XXWOKOCTbLO, TO TOT XXe paanyc nano MmeTb KOMbLo C HOMEPOM Ha eanHuuy bonbwunMm. Onpegenvre
nokasaTenb NpenomMreHus

0 1o o 1

3apganve 3. Ha andpakunoHHyto pelueTky, cogepxawyto n = 500 wTpmxoB Ha 1 MM, nagaeT B
HanpaBfeHnn HopManu K ee NoBepxHocTh 6enblit ceeT. CnekTp npoeuupyeTcs nomeLleHHon B6nusm
peLLeTKn NMH301 Ha akpaH. Onpegenute WNMPUHY b cnekTpa nepBoro nopsiaka Ha aKkpaHe, ecnum
paccTosiHune L niMH3bl 40 3KkpaHa paBHO 3 M. ['paHuubl BUanmocTu cnektpa Akp = 780 HM, A® = 400

KpuTepum oueHKu:

- OLiEHKa «OTNIMYHO» BbICTABMSIETCSA CTYAEHTY, ECNN MPU BbIMNONTHEHUN KOHTPOSTbHOM
paboThkl pelleHbl 3aaa4m 6e3 3aMmevaHui;

- OLIEHKA «XOPOLLO» BbICTaBNSAETCA CTYAEHTY, €CN NPy BbINOSHEHUN KOHTPOSbHOW
paboTbl NPaBUNBHO PeLLeHbl 3a4a4u C HEKOTOPbIMY 3aMeYaHUAMU;

- oLeHKa «yOOBMNEeTBOPUTENBHOY» BbiCTaBNAeTCA CTYOEHTY, ecnu
B KOHTPOMNbHONM paboTe NpaBUNbHO PELLIEHbI NONoBUHA 3a4avy;

- OLiEeHKa «Heyo0BNeTBOPUTENbHO» BbICTABMAETCS CTYAEHTY, €CIN B KOHTPOSbHOMN
paboTe npeanaraemble 3a4a4n peLleHbl He bbinu.

3. BbinonHeHne nabopaTopHbIX paboT NprmepHbIn
nepe4veHb NabopaTopHbIX paboT:
- Na6opaTtopHas pa6oTa Ne1

«OnpepeneHne paguyca KpvBU3HbI MOBEPXHOCTM JMH3bI WM ANMHbI CBETOBOMW BOJSIHbI C
nomolLLbto konew HotoToHa»

- Na6opaTtopHasa paboTta Ne2

«MHTepdepeHLMs cBeTa B NfiockonapanienbHOM CTEKNSHHON NIaCTUHE»
- Na6opaTtopHasa paboTta Ne3

«MHTEepdepeHumsa cBeTa OT ABYX KOF€PEHTHbIX MICTOYHUKOB CBETa»

- NabopartopHasn paboTta Ne4

«UHTepepomeTp Maxa-Liengoepa»

- NabopartopHasn paboTta Ne5

«Odundpakuma MOHOXpPOMATUYECKOrO CBETA HA OAHOM U HECKOSMBbKUX LLENSAX»
- Na6opaTtopHasa paboTta Ne6

«OnpeaenexHne onvHbl CBETOBOW BOJHbI C MOMOLLbIO ANGPAKLNOHHON PELLIETKNY
- Na6opaTtopHasa paboTta Ne7

«lMony4yeHune n nccnegosaHve NONApM3oBaHHOIo ceeTa. 3akoH Mantoca»

- NabopatopHasn paboTta Ne8

«lMonsipusauns ceeta Npu oTpaxeHun n npenomnennn. 3akoH bptoctepa»
- Na6opaTtopHasa paboTta Ne9

«M3yyeHne adppekta Gapages»

- INNaGopaTtopHas pa6ota Ne10

«M3yyeHne potoadhdekrar

INabopaTtopHble paboTbl BLIMONHATCA Ha 3aHATUN B TeYeHue 2 akagemMmnyeckux yacos. 3a
3TOT nepuopg CTYAEHT AOSMKEH, O3HAaKOMMBLUNCH C MOPSAKOM BbINOMHEHWUS 3agaHus, npu noMoLlm
npenoaasaTterns BbINOMHUTL NPAKTUYECKYO YacTb paboTbl, NPeACTaBUTb NOMyYEHHbIE pe3ynbTaThl
npenogasaTerto 1, ecnu no3BonsieT Bpemsl, NpUCTynnuTb K 0popMreHunto paboTel 1 hopmynmpoBke
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BbIBOAOB. Criefytollee nabopaTopHoe 3aHATME CTyAEeHT HaYMHaET C NpPeACTaBneHns opopMIeHHON
paboTbl, 0OTUMTLIBAETCA NO paboTe v NonyyaeT creaytoLlee NpakTUYeckoe 3afaHue.

Mpumepbl KOHTPONbHLIX BOMPOCOB K OTYETY NO nabopaTopHbIM paboTam
1. WHTepdepeHLmns MoHOXpomaTnieckoro ceeta. PacueT uHtepdepeHUnoHHOM
KapTuHbI MpU OBYXJTy4EBOW MHTepdEPEHLUN (ONTUYECKUIA NYyTb, ONTUYECKas pa3HOCTb Xxoaa,
ycnosust obpa3oBaHUs MakCMMyMOB Y MUHUMYMOB, LUMPUHA UHTEPdEPEHLNOHHONM NOMOChI).
2. KorepeHTHble NCTOYHMKK, CIOCODbLI MX NonyvyeHus (MeToq AeneHns amnnuTyabl u
MeTo[, AeneHus BOMHOBOro (ppoHTa).

4. UHTepdepeHLma B TOHKUX NrieHKax. YTo o3Ha4YaeT TepMUH «TOHKas nneHka»?

5. Monockl paBHOW TOMLWMWHBI 1 PAaBHOrO HaKNoHa.

6. Konbua HbloToHa B oTpaykeHHOM 1 npoxogsiiem ceete. OObsCHUTE NPUYUHY
BO3HMKHOBEHUSA NHTEPdEPEHLMOHHBIX Nonoc. Noyemy oHM MMeLoT opmy kornew,?

7. lMoyemy B oTpakeHHOM CcBeTe UHTepepeHUNOHHas KapTuHa BbIrnsanT 6onee
KOHTPACTHON, YeM B npoxogsiiem csete?

8. MoyeMy MHTepdEepEeHUMOHHAsA KapTHa ncYes3aeT Npu yBenmyeHMn pacCcTosHNS
MeXay NUH30M 1 NIacTUHKON?

9. B yem 3akntovaeTtcs aeneHme andpakumn?

10. Yem otnnyaeTtcs andppakums ®peHenst ot gudpakumm dpayHrogepa?

11. YTto Takoe BONHOBOW (DPOHT, BOSTHOBAS MOBEPXHOCTbL?

12. Kak ¢ nomoLubto npyHumna lMonreHca MoXHO 00bACHUTL Andpakuunio?

13. YT0 Takoe 30HblI PpeHena?

14. B uem 3akntovaetcsa metoa 30H PpeHena?

15. Kakvne gomkHbl ObiTb BbIMOMHEHbI YCMNOBUS, YTOObLI MOXHO ObiNo HabnoaaTe
andpakuuio?

16. B uem 3akniovaeTcs aBneHne nonspusauun ceeta?

17. Yem oTnnyaeTcs NMHENHO-NONAPM30BaHHbIN CBET OT €CTECTBEHHOro cBeTa?

18. Yem oTnmyaeTcsa NMHENHO-NONAPU30BaHHbIA CBET OT CBETA C KPYroBOW
nonspusaumen?

19. MoxHO nn ¢ NOMOLLbI0 Nongpu3aTopa 1 aHanusaTopa onpeaenvTb TUM nonspusauum
cBeTa (NMMHenHas, Kpyroeas, annunTnyeckas)?

20. CdopmynupyiTe 3akoH Mantoca.

21. YemMy paBHa UHTEHCUBHOCTb ECTECTBEHHOrO CBETa, NpoLueaLlero Yepes
nonspwusaTtop?

22. Kak nonsipusoBaH ny4, oTpaXeHHbIN OT ANanekTpuka?

23. CdopmynupyiTe 3akoH bprocTtepa.

24. MokasaTtb, YTO NpU NageHun ceeTa nof yrrom bproctepa, oTpaeHHbIN U
NPEenNoOMIEHHbIN Ny4n B3aMMHO NePreHaNKYNsipHbl.

25. Banuwunte dopmynbl PpeHens. Kakme BenmymHbl OHU cBA3bIBaOT? [N kakoro ceeTa
NPUMEHNMbI 3TN hOpPMyIbI?

26. YT0 Ha3bIBaeTCs KoapdpuumneHTom oTpaxeHma? OT Yero 3aBuUCUT ero BenuumHa?

27. B uem coctout n yem ob6bAcHAETCA achcbekT Gapagesa?

28. Kakne napameTpbl cpeabl onpedenstoT NoCTosAHHYo Bepae?

29. KakoBsa npegnonaraemas 3aBMCUMOCTb MOCTOSAHHOW Bepae oT yacToTel cBeTa B
obnacTtu cnaboro onTU4eckoro NormnoLweHma?

30. B 1em cocrout siBieHue BHeuHero gorospdexra?

31. Yro takoe “kpacHas rpanuia’ Gotosdderra?

32. Coopmynupoath 3akoHBI (OTOIPEKTa.

33 Y10 Takoe KOHTAKTHas Pa3HOCTh NOTCHIIMAJIOB Y KAKUM 06p330M OHa BJIMACT HaA
XapaKTEepUCTUKY (POTOAIT EMEHTA.

34. Yro Ha3bIBaeTCs BOJIBTAMIIEPHON XapaKTePUCTHKO# (hoToIneMeHTa?

35. OT 4ero 3aBUCHUT HavajbHAsi CKOPOCTh BBIPHIBAEMBIX CBETOM 3JIEKTPOHOB?

36. Ot 4ero 3aBUCHT cui1a OTOTOKA?

37. OO0BsacHUTE GU3UIECKUI CMBICT 3a/IePKUBAIOIIETO TOTEHITHATIA.
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Kputepuu oueHku:

OLleHKa «3a4TeHO» BbICTaBNAE€TCA CTYAEHTY, eClii 3adaHne BbINOJTHEHO U AaHbl NpaBUJ1ibHbIE

OTBeTbl Ha BONbLLUMHCTBO BONPOCOB K paboTe;

OLUeHKa «He 3a4TeHO» BbICTaBNnAeTCA CTyAEeHTY, eClii 3aaHne He BbINMOJIHEHO UINn

BbINOJTHEHO C CyLWEeCTBEHHbIMU 3aMe4YaHUAMUN.

20.2 NMpomexyTouyHasa aTrecTaums

lMpomexyToyHas aTTectaums NO OUCLMNIIMHE OCYLLECTBIISAETCA C MOMOLLbIO Cneaylowmnx
OL€HOYHbIX CPeaCTB:

MepeyeHb BonpocoB kK KUM:

1.

2.

10.
11.

12.

13.

14.

15.

16.

17.

18.

YpaBHeHue nnockon n cepunyeckon BonHbl. ®asa BonHbl. BonHoBasi noBepXxHOCTb. [1niMHa BOMHbI,
BOJTHOBOE YMCIO, BOSTHOBOM BEKTOP. 3aTyxatoLime BorHbl. BonHoBoe ypaBHeHMe.

OHeprus ynpyrunx BonH. CTosiumne BoMHbI. 3BYKOBbIE BOSHbI. QddpekT [Jonnepa anst 3ByKOBbIX BOSIH.
YpapHble BOSHbI.

BonHoBoOe ypaBHeHWe Ans anekTpoMarHUTHOro nons. YpaBHeHMe Nnockon MOHOXpPOMaTUYECKON
BOSHbl. OCHOBHbIE XapaKTEPUCTUKN 3rEKTPOMAarHUTHbIX BOSH.

OHeprva n MnynbC 3aNeKTpPOMarHMTHbIX BOMH. Manyyenne aunons. ekt BaBnnosa-YepeHkoBa
OTpaxeHue v npenomMreHne MIoCcKoW BOSHbI HA rpaHuLEe pasaena ABYX OUANEKTPUKOB. 3akoH
OTPaxXeHUs 1 NpenoMneHns BonHbl. MNonHoe BHyTpeHHee oTpaxeHne. KoadhdurLmeHT OTpaxeHns 1
nponycKaHus BOMHbI NPU HOPManbHOM NajieHnn Ha rpaHuuy pasgena.

OCHOBHbIEe 3aKOHbI reomeTpuyeckon onTuku. NonHoe BHyTpeHHee oTpaxeHue. KoaddnumeHTt
OTpaKeHUs 1 NPOMNyCKaHUSA BOSHbI MPU HOPMarbHOM NageHuy Ha rpaHuly pasgena.
WHTepdepeHUns NIOCKUX MOHOXpOMAaTUYECKUX BONH. PaccTosiHne mexay uHTepgepeHLMOHHbIMA
nonocamu. [NpocTpaHCTBEHHAA 1 BpeMeHHasa KorepeHTHOCTb. Cxembl HabnoaeHns
nHTEepepeHumm.

Monockl paBHOM TOMLWMWHBI U paBHOro HaknoHa. lNpocseTneHne ontukn. MHorony4esas
UHTepdepeHums.

MpuHumn MNonreHca-PperHens. 3oHbl PpeHens. Oudpakums PpeHens Ha NpocTenwnx nperpagax
OndpakumoHHas pelweTka. Paspelatowas cnocobHOCTb OnTnYeckmMx npnbopos.

EcTecTBeHHbIN 1 NONAPM30BaHHbIN CBET. [Nondpr3auns Npy OTPaxXeHnn 1 npenoMneHun. Yron
Bptoctepa.

AHM30TpONHbIE cpeabl. [IBoMHOE nyyenpenomneHme B 04HOOCHOM kpucTtarnne. OObIKHOBEHHbIN 1
HeOObIKHOBEHHBIN Ny4n. Xog Nny4der B O4HOOCHOM KpucTanse.

Oucnepcusa ceeta. SnemeHTapHas Teopusa aucnepcumn ceeta. KomnnekcHas aManekrpuyeckas
NPOHNLLAEMOCTb BeLLeCcTBa.

MornoweHune ceeta. 3akoH byrepa. KoaddmuneHT nornowleHusi. PaccesiHme ceeta. 3akoH Panes.
KBaHTOBas npupoda usny4veHusi. Tennosoe nsnyyeHne n ero 3akoHol. CnekrpanbHas ninoTHOCTb
paBHOBECHOr0 TeMnoBoro uany4veHuns. dopmyna MNnaHka. Heo6xoaMMOCTb KBAHTOBbIX
npeacTaBneHni.

doToanekTpuyecknn apdekt. Xummyeckoe genctene ceeta. ddbdekt KomntoHa. [laBneHue ceeTa..
ATOMHbIe nepexofbl. CNOHTaHHOE U3NyYeHne, cpegHee BPEMS XXU3HU B BO3OY>KOEHHOM COCTOSTHUMN.
JTomnHecueHUMs. BelHy>XaeHHOoe nsnyyeHve

OnTuyeckme KBaHTOBbIE reHepaTopbI.

OnucaHne TEXHOMOrMM NPOBEAEHMS
MpomexyToyHasa aTTecTaums No AMCUMNInHe — oleHka. B npunoxeHue kK AMnnomy BHOCUTCS

OLleHKa.

OK3aMeH NpoBoauTCs B MMCbMeHHON dhopMe. Kaxabii OuneT BKNo4aeT ABa TEOPETUYECKNX
Bornpoca. Obyyvatowwmica rotoBut oTeBeThbl Ha Bonpockl KMMa n oTBevaeT npenogasarento.

TpeboBaHUSA K BLINOMTHEHUIO 3a4aHWI, LKanNbl U KPUTEPUM OLIEHNBAHUS

OueHka YpOBHSI OCBOEHWS OUCUMMNUHBbI «Onmuka» OCYLECTBNAETCA MO creayowwmm
nokasaTensm:

- npegBapuTenbHasi OLeHKa kayecTBa paboTbl Ha NEKLUMNOHHBIX, MPaKTUYECKUX K
nabopaTopHbIX 3aHATUSX;

- NONHOTa OTBETOB Ha BONPOCHLI 3K3aMeHaLlOHHOIro ounera.
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Ecnu cTyaeHT He ocBanBaeT AUCLUMIUMHY B YCTAHOBIEHHOM NPOrpaMMoi o6 beMe 1 B CPOKH,
onpegeneHHble rpadnkom y4ebHOro npoLiecca, OH He JAONycKaeTCst K NPOMEXYTOYHOW aTTecTaumm

no AaHHOMY Buay y4ebHow paboThbl.

Kputepun oueHkn pabotbl  obyvarowmxcs,
CchOpMMPOBAHHOCTN KOMMETEHLNIA:

KOTOpble  COOTHOCHATCS C  YPOBHSIMU

Kputepun oLeHnBaHNA KOMNeTeHUNI

YpoBeHb
chopmmpoBaH
HOCTH
KOMMNETEHLUN

LLikana oueHok

I'IoceweHue JIEKUUOHHbIX, na6opamopr/x u rnpakmu4yeckux
3aHsamudl.

lMpasurnbHO 8bINoIHEHHbIE 3alaHusi rPakmMuyYyeckux u
nabopamopHbix  pabom. Omeem  Ha  eorpoc
KOHMPOJIbHOU3SMEPUMESIbHO20 Mamepuarsa 80 8peMsi
ak3ameHa. Omeembl Ha O0MosIHUMeIbHbIE 80MPOCKI 10
OCHOBHbIM OMMUYECKUM S8/IEHUSIM U MemodaM Ux
uccnedosaHus. Obyyarowutics e rnosHou mepe ernadeem
MOHSMUUHBLIM  annapamomM U meopemu4yeckumu
ocHogamu OucyunuHbl, €rocobeH unIncmpuposams
omeem npumepamu, bakmamu, OaHHbIMU HayYHbIX
uccrie@osaHul, MPUMEHSIMb MEOPEMUYECKUE 3HaHUS
Or1s1 pewieHUs pakmu4eckux 3aday e obsiacmu OnMmukKu.

lNoebiweHHsbIU
YPOBEHb

OmnuyHo

Omeem Ha KOHMPOJ/IbHO-U3MepumernbHbIl Mamepuarl
He coomeemcmayem 00HOMY (08yM) U3 MepPEYUCIEHHbIX
rnokaszamerned, Ho obyvarowulica Oaem rnpasusibHbIe
omeembl Ha dononHumernbHbie 80/1POChI.
HedocmamoyHo rnpodemMoHCmpuUpPO8aHo
meopemuyYeckux 0CHO8 OUCUUMIIUHBI..

Ba3sosbil
YPOB8€EHb

Xopowo

Omeem Ha KOHMPOJ/IbHO-U3MepumernbHbIl Mamepuarl
He coomeemcmeyem  nobbiM  08ym(mpeM) U3
riepeyucrieHHbIX nokasamerned, obyyarowulcs Oaem
HerosnHble omeembl Ha OO0MOHUMESbHbIE 80MpPOCHI.
Wmeem He nonHoe npedcmasnieHue 0 meopemuyecKux
OCHogax, dornyckaem CyulecmeeHHbIe OWUbKU

lNopoeossiti
yPOBEHb

YdoenemeopumersibHO

Omeem Ha KOHMPOJbHO-U3MepUMeribHbIl Mamepuarl
He coomeemcmeyem 0bbiM mpem(dyembipem) U3
repeyucr1eHHbIX rokasamerned. Obyyarowutcs
deMoHCmpupyem  OmpbI8OYHbIE,  (hpacMeHmMapHbIe
3HaHus, dornyckaem epybbie owubKu.

HeydoenemeopumerbHo

CocTtaBuTtensb:

TaTbaHuHa EneHa lNaBnosHa, kaHouAaTt U3MKO-MaTeMaTUYEeCKUX

i

C

HayK, OOUEHT Bt

Mporpamma pekomeHaoBaHa HMC  dwuaunyeckoro cdakynbreTa
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