MMHOBPHAYKN POCCUN
®E[IEPANBHOE FOCYAAPCTBEHHOE BIO[IKETHOE OEPA30BATE/IbHOE YYPEXAEHVUE
BbICLLIEFO OEPA30BAHUSA

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

YTBEP)KIAK
 Zasepyowmin kaceapom
/ ) BOTUKA N CNEKTPOCKOMUM
(A7 (OBumHHwmkoB O.B.)
noﬂﬁuc.b_. pacwudbposka nodnucu
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21.06.2023 a.

PABOYAS MPOrPAMMA YYEEHOW OUCLUMNIUHDI

51.0.30 BeegeHune B dOTOHUKY
Kod u HaumeHosaHue OUCMUFU‘IUHbI 8 coomsemcmauu ¢ Y4ebHbIM nriaHom

. lndp n HammeHoBaHMe HanpaBleHUA NOAroToBKU/cneunanbHOCTH:
12.03.03 — ®omoHuKa u onmouHgopMamuka

. Mpodhmnnb nogroroBku/ cneynanusaumsa/ marmctepckas nporpamMmma:
DomoHuUKa u ornmouHgopMmamuka

. KBanndumkaumsa (cteneHb) BbiNyCKHUKA:
Bbicwee obpasosaHue (bakanasp)

. ®Dopma obpa3oBaHuA: OyHas

. Kadbenpa, orBevarowasn 3a peanusauuio AUCLUNIIUHDI:
KagheOpa ormmuKuU U criekmpockonuu

. CoctaBuTenu nporpamMmmbi: BosropbkoBa EkaTtepuHa AnekcaHapoBHa,
KkaHOudam cbu3uKO-MamemMamu4eckKux Hayk, 0oueHm;

[pesuesa NpuHa [eHHa0besHa,

KaHOuOam ¢bu3uKo-Mmamemamu4ecKux Haykx,

cmapwul npernodasamersib

. PekomenpoBaHa: HMC opusuyeckoz2o ¢h-ma BI'Y npomokosi Ne 6 om 20.06.2023
(HaumeHogaHue pekomeHAyrouleli cmpykmypbl, 0ama, HOMep fpomoKorna)

. YuyebHbn roa: _2023/2024 CemecTp(-bl): 4



9. Llenn n 3apaym y4ye6HON AUCLMNSINHBI:

Llensimu oceoeHusi y4ebHOU OUCUUMIUHbI SBMISKMCS: HavarnbHoe npodeccmoHansHoe
OpPWEHTUPOBaHME CTyOEHTOB, 0byyaroLwmxca no HanpaeneHnto "®oToHWKa 1 onTouHdopmaTtmka”, B obrnactu
PU3MKN MPOCTENLLNX OMNTUYECKMX SBMEHUN, NeXalmnx B OCHOBE MHOIMMX NpubopoB M yCTPOWUCTB (POTOHKMKH,
BBegeHne B (QOTOHUKY M hopmMupoBaHMe (yHAaMeHTa MogroToBkM Oyaylmx cneumanuctoB B obnactu
POTOHUKM CUCTEM ONTUYECKUX TENEKOMMYHUKALUIA, ONTUYECKUX U3MEPUTENBHBIX CUCTEM U T.1M.

3adayu y4ebHoU OucyurnauHsbI:

- M3y4YnTb UCTOPUIO M 3Tanbl pasBUTKS, OCHOBHbIE JOCTUXEHMS COBPEMEHHOW (QOTOHWKM, a Takke
don3n4eckme OCHOBbI Pa3BUTUSE TEXHUKN N TEXHONOTMIA B 0611acT (OOTOHUKM;

- OBrageTb 3HAHMAMU, JEMOHCTPUPYIOLLMMM €CTECTBEHHOHAYYHYIO CYLLUHOCTb NpoGriem hOTOHUKM, a
Takke CcHOPMMPOBATL MNPEACTABIEHNS O BO3MOXHOCTW MNPUBIEYEHUA [ONS WX  peleHns Quamnko-
MaTemMaTuM4ecKoro annapara;

- OBMageTb 3HaHWAMW O MpPUEMax aHanusa NOCTaBMEHHOW 3adayu uccrefoBaHui B obnactu
POTOHUKM;

- Hay4nTbCAa paspabaTbiBaTb anropuTMbl peLleHns 3agad B 06r1act hOTOHMKU U ONTOUHOPMATUKK

C y4eTOM pa3BUTUA TEXHUKU U TEXHOomorMi B gaHHom obnacTu.

10. MecTo yyeb6HOM AncuunnuHbl B cTpykType OOIN: o6s3atenbHas yactb 6noka b1.

11. KomneteHumm oOyyarowerocs, ccopmmpyemMmblie B pe3ynbTaTe OCBOEHUA
OUCLUMNUHDbI:
Kon HazBanue Kon(s1) Hunukarop(sl) [Tmarupyemsie
KOMIETEHIIHU pe3yabTaThl 00yUYeHUs
OIIK-1 CniocobeH mpuUMEeHATh OIIK-1.1 [Tpumensier 3HaHUS 3HaTh: NPUHIAIEI  TIPUMEHEHUS
€CTCCTBCHHOHAYYHbIC U €CTCCTBCHHBIX HAYK B 3HaHUA €CTCCTBCHHBIX HayK B
00ILeHKEHEPHBIE 3HAHMS, WH)KCHEPHOU IPaKTUKE | WH)KEHEPHOU IpaKTHKE.
METOAbI MATEMATHYECCKOI'O YMmerThb: MMPUMEHATD 3HAHUA
aHaJM3a ¥ MOJICITMPOBAHMS €CTECTBEHHBIX HAayK B HHXEHEPHOH
B MHXXEHEPHOH MpaKTHKE.
JIeSITEIIEHOCTH, CBSI3aHHOM Baagerb: 3HaHUSAMHM  €CTECTBEHHBIX
¢ GOTOHHBIMH HayK, NPUMEHAECMBIMH B HH)KCHEPHOM
TEXHOJIOTUSIMU 00pabOTKH TIPaKTHKE.
nH(pOpMAIIHH,
IPOSKTUPOBAHUEM,
KOHCTPYHPOBAaHHEM U
TEXHOJIOTUSIMU
HPOU3BOJICTBA 3JIEMEHTOB,
npuOOPOB U CUCTEM
(dhoToHMKY U
onTonH(popMaTUKH
[K-2 Crioco0eH K aHanu3y [K-2.1 IIpoBoauT nouck 3HaTh: NPUHLMIBL IIOUCKA HAy4HO-
MIOCTaBJICHHOH 3a]1au HAy4YHO-TEXHUYECKOH | TEXHWYECKOW  uHpoOpMamuum Ui
UCCIIeIOBaHMIT B 001aCTH nH(OpPMAIUY AJIS OIIpe/ieNieHNs] KOMIUIEKCa TpeOOBaHUIMA
($OTOHMKH U OIIpe/ICIICHUS K paspabaTtsiBaeMOMY OITHKO-
ONTOMH()OPMATHKU KOMILIIEKCa 3NIEKTPOHHOMY MIPUOOPY.
TpeOoBaHUH K Ymerb: OpPOBOAUTH IOUCK HAY4YHO-
pa3pabaTbIBaeMOMy | TEXHHYECKOH uabpopManmu Ui
OIITHKO-3JIEKTPOHHOMY | ONpeleeHHsl KoMIUIekca TpeOoBaHMit
npudopy K paspabaTbIBaEMOMY ONTHKO-
AJIEKTPOHHOMY TIPHOOPY.
Biajgerh: HaBbIKAMHU IIOMCKa Hay4dHO-
TEXHHYECKOH  uHpopmanmu  Juis
OTIpeJieTICHNs] KOMIUIEKca TpeboBaHUi
K paspabaTbriBaeMOMYy OTITHKO-
9JIEKTPOHHOMY IIPUOOpY.
[K-2.2 [MpomsBonut ananmu3 | 3HATh: WCXOAHBIE TpPeOOBaHUS K
HCXOJHBIX TpeOOBaHUN | Tapamerpam pa3pabaTbiBaeMoOro
K IlapameTpam OIITHKO-3JIEKTPOHHOTO IPHOOpA.
pa3pabaThIBaeMOro YMeTh: NPOBOJMUTH aHAJIM3 MCXOJHBIX
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OINTHKO-3JIEKTPOHHOTO | TpeOoBaHMi napamerpam
npudopa paspabaTbIBaeMoro OIITHKO-
3NIEKTPOHHOTO TIprbOpa.
Baanersb: HaBBIKAMH aHaIN3a
MCXOJHBIX TPeOOBaHHH K Mapamerpam
paspabaTbIBaeMoro OITHKO-
ANIEKTPOHHOTO mpudopa.

12. O6bem AUCUMNNHbI B 3a4eTHbIX eauHULax/yuac. (s coomsememeuu ¢ y4ebHbIM IaHOM)

— 6/216.

dopma NPoOMeXXyTOUYHOM aTTecTauun: IK3aMeH

13. Bugbl y4ye6Hon paboThl:

TpyooemKocTb
Bug yuebHown paboTbl Bcero Mo cemecTpam
Ne 4
AyOMTOpPHbIE 3aHATUS 118 118
nexumm 68 68
B TOM yucre: npakTnyeckne 34 34
naboparopHble 16 16
CamocrosaTensHasa paborta 62 62
B TOM umucne: kypcoBas pabota (NpoekT)
dopma NpoMEXYTOYHOM aTTecTaumm 36 36
JK3aMeH
Wtoro: 216 216
13.1 CopepxaHme AUCLUMUNIIUHBI:
n/n HanmeHoBaHue pasgena Peanunsauyusa
CopepxxaHve pasgena gUCLMNvHbI
ANCLUMNNUHbI pasgena
. Nlekumun ANCUMNNUHBI C
NMOMOLLbIO
OHNawH-Kypca,
OYMK™*
1.1 BseneHuve Mpeamer n 3apaun kypca. Wctopusi passutus | https://edu.vsu.ru/
doToHUKK. JTanbl pa3Butus oToHnkn B Poccuu. | enrol/index.php?id
TepMuH «PoToHMKa». POTOHMKA, kak obnacTb Haykn | =3179
N TexHuka. OnTouHdopmaTuKa. OcHoBHblE
OOCTUXEHMS COBPEMEHHON (POTOHMKU. Ponb onTukn
B (pOTOHMKE U oNToMHGOPMaTHKE.
1.2 JlyueBas ontuka MoHaTne nyya. [loctynaTtbl nyyYyeBOW OMNTUKW.
MokasaTtens npenomneHnss BewecTtBa. [lpuHUMN
®Pepma. 3akoHbl reoOMeTPUYECKON OMNTUKW. 3akoH
NPSMOSIMHENHOTO pacnpegeneHus cBeTa.
[eomeTpuyeckas TeHb. PacnpocTtpaHeHue cBeTa B
HEOOHOPOAHbIX cpedax C MNaBHO M3MEHSOLWMNMCS
nokasaTeneMm mMpenoMneHus. YpaBHeHWe ny4a.
3aKkoH OTpaxeHWs cBeTa. 3akoH npenomneHus
cseTta (CHenna). MpuHUMN o6paTMMoOCTV CBETOBOrO
nyyka. Ycnosusa ans MBO.
1.3 JlyyueBass ontuka u ocHoBHble | 3epkano. [lnockoe 3epkano, napabonuyeckoe
ONnTUYECKMEe dNemMeHThbl 3epkano. dnnuntuyeckoe n cdepuyeckoe epkana.
Xop nydew. lNMapakcuanbHble ny4yun, OTpaxeHue oT
chepnyeckux  3epkan. JIMH3bI.  Xog — ny4yen.
[Boskosbinyknas  nuH3a. Buabl  cobuparowmx



https://edu.vsu.ru/enrol/index.php?id=3179
https://edu.vsu.ru/enrol/index.php?id=3179
https://edu.vsu.ru/enrol/index.php?id=3179
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npocemBawLWUX NUH3. TOHKas nuMH3a: MOHSATUE,
ONTUYECKUA LEeHTP M poKanbHas MNIOCKOCTb. Xoa
nyya 4yepes ONTUYECKMA UEHTp. Xoa nyyen B
cobupatoLlen nMH3e. Xop Nnyvyen B pacceuBatoLlent
nuHze. MNocTpoeHne naobpaxeHnst B TOHKON NMH3e.
CobupatoLas UGEER JencTeuTensHoe
n3obpaxeHne TOYKM M NpeameTa;  MHUMOEe
nzobpaxeHne TOYKM W nNpegmeTa; npegMeT B
dokanbHOM nnockocTn. PaccevBatowasa nuH3a:
MHUMOE  M300paxkeHue TOYKM W npegMeTa.
Abeppauumn  onTudeckux cuctem. Cdpepuyeckas
abeppaums. ACTUIMaTU3M HaKIOHHbIX MYy4YKOB W
KpvBM3Ha nons u3obpaxeHusi. Koma. [ductopcus.
Xpomatudeckas abeppauusi.

14

ma3 4yenoBeka, Kak OMTUYECKUN
WHCTPYMEHT ©n  “ycTpoucTteo”
POTOHMKN

CtpoeHne rnasa. Akkomodauusi. Yron 3peHus.
PacctosHne Haunydwero 3peHus. brnmdopykocts 1
panbHo3opkocTb. Obwas kapTnHa doTonpoueccos,
obecneymsaroLLmx 3puTEnbLHOE BOCMpUATHE
uHdopmaumm  Mosrom  venoseka OnTtuyeckve
npubopbl. HeBoopyXeHHbIN rnas. Jlyna. Mukpockon.
Tpy6a Kennepa. Tpyba Manunes.

15

Hauana LEeHTPUPOBAHHbIX
ONTUYECKNX CUCTEM

MaTtpuuHbin  MeTod  pacdeTa  LIEHTPUPOBAHHOW
onTuyeckon cuctembl. MaTpuubl  onTUyeckoro
NPOMeXyTKa, npenomMnsioLLen NMOBEPXHOCTH,
oTpaxatoLLen MOBEPXHOCTM. MaTtpuua
npeobpas3oBaHWA TOMCTOW W TOHKOW  JIMH3bI.
KapavHanbHble  TOYKM  ONTMYECKOW  CUCTEMbl.
MaTpuua npeobpasoBaHus fyya MNPOM3BOSbHbLIMM
NIOCKOCTAMMU.

1.6

BeepneHve B BOJIHOBYO ONMTUKY

MocTynaTtbl BonHoBoW onTuku. MoHoxpomaTtuyeckmne
BOmMHbI. KomnnekcHoe npeacTaBneHne n ypaBHeHue
[enbMronbLa. OnemeHTapHbie BOJIHbI.
MapakcuaneHble BonHbl. CBSA3b Mexay BOJTHOBOW U
reoMeTpu4ecKkon ONTUKOW. YpaBHEeHMe 3SnKoHana.
[pocTble onTudeckne anemeHTbl. BonHoBOW naker.
lpynnoBass  ckopocTb  BonHoBoe  ypaBHeHue.
MHTEHCUBHOCTb, MOLLUHOCTb W 3HEeprusl BOMHbI.
MoHoxpomaTunueckne BOJSHbI. KomnnekcHoe
ypaBHEHVE MpeACTaBNEHUsT BONHbl U ypaBHEHWEe
FenbMronbua. 3OnemeHTapHble BOJHbI:  MOCKas
BOMHa, cdpepuveckas  BomHa.  [pubnuwxkeHue
PpeHens onsa cdepuyecknx BOmH: napabonongHas
BornHa. lMapakcuanbHoe ypaBHeHue [enbmronbua.
CBA3b Jy4eBOW M BOIHOBOW ONTUKW. YpaBHEHUe
AlikoHana.

1.7

Oucnepcus ceeTa. AnemeHTapHas Teopus
aucnepcun.  [nanektpuyeckasd nNpOHULAEMOCTb WU
nokasarternb MPerioMIIeHNsi, WX KOMIMIIEKCHOCTb.
naBHbIV rnokasarernb AKCTUHKLNMN cBeTa.
MokasaTtenb npenomneHus BellecTBa W ero
ancnepcns. 3aBUCMMOCTb  OENCTBUTENBHOW U
MHMMOW YacTen OUINEKTPUYECKON MPOHULAEMOCTH,
nokasatenei nNPenoMieHnss U  3KCTUHKUMM  OT
4acToThl: aHanuTnyeckue " rpadmyeckue
3aBucumocTtun. [lucnepcua cseta B npusme. Yron
HaMMeHbLLEro OTKIOHEHUsA. YrnoBas aucnepcus,
KaKk xapaktepucTuka cuctembl. CTaHaapTU30BaHHbIE
pedpakTomeTpuyeckme NOHATUSA. MeToaunkn
OMNTNYECKON pedpakToMeTpum (peanusaumu
pedpakToMeTpoB). KomneHcaTop  awucnepcuum.
3aBnCcMMOCTb  pedpakTOMETPUYECKUX AaHHbIX OT
Temneparypbl " OaBreHus. YcTponcTteo
pecpaktomeTpa NPP 454.

1.8

BeeneHuve B ONTUYECKYIO
pecpakTomeTputo

BeepneHve B BOJTHOBOZHYO
POTOHUKY

CsetoBogbl.  [lpuHuMn  paboTbl  OMTUYECKOrO
BOMOKHA. TuWMbl OMNTUYECKMX BONOKOH. Moabl B
BonokHe. OOwme cBegeHus o6 OOHOMOAOBLIX W
MHOTOMOZOBbIX BOMOKHax. OnTuyeckve mnoTepwm.
Ovcnepcusa. MaTtepuaneHas 1 mofgoBasi gucnepcus.
Bo3moOXHOCTM KBapLeBOro BOJIOKHA B CUCTEMax
nepegayv ontnyeckon nHpopmaumn. CtyneHyatbiv
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BOMOKOHHbLIN ~ cBeToBod. YucnoBas  anepTypa.
pagneHTHOE ONTMYECKOe BOJTOKHO.

1.9

BeepneHuve B ONTUKY NY4KOB.

Ontuka nyukoB. [ayccoBbl My4yku: KOMMIEKCHas
amnnutyaa, CBOWCTBA, KayecTBO nyyka.
MpoxoxaeHne nyykoB Yepes oNTUYECKUe ANIEMEHTHI.
Myuykn Spmuta - laycca, Jlareppa — laycca wu
Beccens.

1.10

Havana ®ypbe-ontuku

PacnpocTtpaHeHue ceeTa B csobogHOM
npoctpaHcTBe. [1poCTpaHCTBEHHbIE TFAPMOHMKN 1
nnockue BOJSIHBbI. MepepaToynas dyHKUMS
cBobofHoro npocTtpaHcTBa. PYHKUMS OTKMMKA Ha
uMnynbcHoe  BO3delcTBMe  Ans  cBobogHoro
npoctpaHctBa. [lpuHumn TlolireHca- ®peHens.
OnTtuyeckoe npeobpasoBaHve Pypbe.
$PopmupoBaHmne n3obpaxeHus u Pypbe-onTumka.

111

Hauana cratuctnyeckon onTukn

CTaTucTyeckMe CBOWCTBa  CryyalHOro — cBeTa.
OnTuyeckast MHTEHCUBHOCTb. BpemeHHas
KOorepeHTHoCTb U cnekTp. [lpocTpaHcTBeHHas
KOrepeHTHOCTb. MpogonbHass  KOrepeHTHOCTb.
WHTepdepeHLnst 4acTMYHO KOTEPeHTHOro CcBeTa.
Mpoxox/aeHne YacTUYHO KOTepEHTHOro CBeTa Yepes
ONTUYECKNE CUCTEMBI.

1.12

BeegeHve B onTuky oToHOB

®oTOH. OHeprua otoHa. Nonspusaums oToHa.
[NonoxeHune doTOoHa. Mmnynbc doToHa.
WHTepdepeHuma oToHa. BpemeHHasa nokanusauma
doToHa. [MoTokn oToHoB. CpedHuid  NOTOK
¢OTOHOB. Cny4aiHocTb noToka ¢OTOHOB.
CratucTtuka yncna (POTOHOB. CnyyariHoe
pa3bueHne POTOHHbIX NOTOKOB.

1.13

Hayana  Teopum  onTu4deckux
pe3oHaTopoB

PesoHaTop. Pe3onaTtop c NMIoCKMMM "
cchepuyeckumn  3epkanamu. Mopbl pe3oHaTOpOB.
Pe3soHaHcHble 4acToTbl. [MoTepu B pesoHaTopax.
Myykn B pesoHaTopax. [OByx- U TpexmepHble
pe3oHaTopbl. KpyroBble pe3oHaTopbl.
MuKpopes3oHaTopbl.

1.14

JlasepHble yCURUTENU U OCHOBbI
nasepHou reHepauum

OcHoBbI Teopum nasepHoro ycuneHus
KoacpdbmumeHT 1 wmpmHa nonocel  ycuneHus
dazoBbI casur. Hakayka ycunutensa. CKkopocTHble
ypaBHeHus. Cxembl Hakauykn. MeToabl Hakayku.
OnTtuyeckoe ycuneHme n obpaTHas CBA3b. YCNoBUs
nasepHow reHepauun. BbixodHble XapakTepuCTUKu
nasepa.

2. MpakTnyeckue 3aHATUA

21

a3 yenoBeka — yCTPOWUCTBO
OO OTOHUKM.

OnTtuyeckasn cuctema rnasa. KapauHanbHble TOUKM
OMNTMYECKON cUCTEMbI rnasa. Pacyét kapanHanbHbIx
TOYEK OMTUYECKON cUcTeMbI rnasa no gopmyne A.T.
Omuntpuesa n maTpuyHblM METOAOM.

2.2

AHOManuu pedgpakumm rnasa
yenoBeka

OcHoBHbIE HeloCTaTKu OMTUYECKOV CUCTEMBI FMasa
(MvonVsi, rMNepMeTponust) U KX ycTpaHeHue. Yron
3peHusi, ocTpoTa 3peHusi. CBsA3b MeXAy HUMU.
OnpefeneHve oCTPOTbl 3peHUst.

Mpenen paspelueHus rnasa.

2.3

CTpOGHVIe ceTyaTku rmasa, Buabl
CBETOYYBCTBUTEJIbHbIX KINETOK U
nx pacnpegerneHne no cet4yaTke

[Manoyku 1 KoNBoYKN CBETOUYBCTBUTENbHbIE KNETKU
cetyaTkn. CTpoeHme nanoyku, pornb PoAonCcuHa U
peTuHansa. MexaHuam obpasoBaHus
doTopeLenTopHOro NoTeHuuana Ha Membpare
nanoyku unm konboykn. CBeTo4yBCTBUTENBHOCTD
rnasa. CeseToBas n TeMHOBas ajantaums rnasa u
hU3MONOrMYecKne MexaHN3Mbl €€ OCYLLLECTBIIEHNS.
BocnpusTtne ceeta u upeta. CnektpansHas
YyBCTBMTENbBHOCTb rnasa.

2.4

MprHUMN NocTpoeHns
obTanbMoAMarHoCTUYECKUX
npnbopos

OnemeHTHasa 6asa onTuKM
ohTONBEMOANArHOCTUYECKMX NPUBOPOB (MMH3bI,
npuamel, 3epkana). OcBeTUTENbHbLIN U
HabntogaTenbHbIN KaHanbl
obTanbMoamarHocTuiecknx Npubopos. YCTPONCcTBO
1 NpuHUMn paboTel NpMbopoB 1 cpeacTs Ans
CyOBEKTMBHOIO U 06 bEKTMBHOIO onpegenexHns
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OCTPOTbI 3peHUsl U NoAGopa KOPPUTMPYIOLLIMX
cpencTs.

3. JlabopamopHbie pabombi

3.1

roHnomeTtp C-5

OnpeueneHme auncnepcumn
nokasarena npefnioMmreHna
CTEKMNSAHHOMN NpU3Mbl Ha

Oucnepcus cBeTa. AnemeHTapHas Teopusi
oucnepcun.  [nanektpuyeckass NPOHUMLAEMOCTb W
nokasatenb MNPEerioMieHnsi, KX KOMMIIEKCHOCTb.
[maBHbIN nokasaTternb 3KCTUHKLNKN cBeTa.
Mokasatens npenomneHus BewectBa U €ro
aucnepcusi.  3aBUCUMOCTb  OEWCTBUTENbHOW U
MHUMOW YacTen OUINEKTPUYECKON NPOHULAEMOCTH,
nokasartenen nperioMieHnss W  SKCTUHKUMM  OT
4acToThl: aHanuTuyeckue " rpaduyeckume
3aBucumocTu. [ucnepcuss ceeta B npuame. Yron
HaMMeHbLLEro OTKIOHEeHUs. YrnoBas aucnepcus,
KaKk  XxapakTepuctuka cUCTEMBI. YcTpoicTBo
roHmomeTtpa  [C-5. MeTtogukn  onpegeneHus
Qucnepcun nokasatensi CTeKNsIHHOW MpU3Mbl.

3.2

pedpakToMeTpum

OnpeaeneHne KoHUEHTpaLmMn
BellecTBa METOAOM ONTUYECKON

OcCHOBbI TEOpUM OMTUYECKOW pedpakToOMETPUn.
Mokasartenb npenomneHud. [ucnepcusa nokasartensi
npenomnenunsi. [Oucnepcuss cBeTa B  NpusMe.
MeToab! onTnyeckomn pedpakToMeTpum.
3aBnCMMOCTb  pedpakTOMETPUYECKUX AaHHbIX OT
Temneparypsbl " OaBneHus. YcTponcTeo
pedpaktometTpa NP®-454. TexHuka onpegeneHus
nokasatens npenomneHus Ha pedpakTromeTpe
MP®-454.

13.2. Tembl (pa3genbl) AUCUUNIIUHBLI U BUAbI 3aHATUN

Bugpl 3aHATMIA (4acoB)

Ne HanmeHoBaHue ~
CamocTtosaTenbHass| KoHTpo

n/n pasgena gucumnnunbl | Jlekuum | Mpaktuyeckne | JlabopaTopHbie paboTa Bcero

1. BeeneHve 4 0 0 0 4

2. JlyyeBas onTtuka 4 0 0 2 6
JlyueBas ontuka m

3. OCHOBHblE ONTMYECKMe 8 0 0 2 11
3NEMEHTHI
nas u4enoseka, Kak
ONTUYECKUN

4. WHCTPYMEHT " 6 0 0 2 8
“yCTPONCTBO” POTOHMKM
Havana

5. LeHTPUPOBaHHBIX 4 0 0 2 7
OMNTUYECKNX CUCTEM
BBeneHne B BOSHOBYIO

6. onTuky 4 0 0 2 7
BeeneHue B
ONTUYECKYHO

7. petpakToMeTpULo 4 0 0 2 7
(nabopaTtopHas
pa6orta)
BBenenue B

8. BOMTHOBOZHYO 6 0 0 2 9
POTOHUKY
BeegeHne B ONTUKY

9. NY4KOB. 5 0 0 2 8

10. | Havana dypbe-onTukn 4 0 0 2 7
Havana

11. CTaTUCTUYECKON ONTUKM ° 0 0 2 8
BBegeHve B ONTUKY

12. hOTOHOB 6 0 0 2 9
Havana Teopun

13. | onTuyeckux 4 0 0 2 7
pesoHaTopoB
JlazepHble ycunutenu u

14. | ocHoBbl nasepHow 4 0 0 2 7
reHepauum

15. | nas yenoseka - - 4 - 4 12




YCTPOWCTBO
OMOOTOHMKM.
16 AHOmanum pecdpakumm ) 4 ) 4 3 12
rnasa yenoseka
CTpoeHue ceTyaTku
rnasa, BMabl
CBETOYYBCTBUTENbHbIX
17 KNEToK " X - 10 - 8 3 21
pacnpegenexue no
ceTyaTke
MpuHUMN  NOCTPOEHUS
18. | odranbmogmnarHocTuye - 16 - 6 3 25
Ckux npnbopos
OnpegeneHve
aucnepcun nokasarens
19. | npenomnexus - - 8 6 5 19

CTEKIISIHHOW NMPU3Mbl Ha
roHnomeTp 'C-5

OnpegeneHve
KOHLieHTpauun
20. | BellecTBa MeTOZoM - - 8 8 6 22
OnNTU4ECKOM

pedpakTomeTpum

NTOIO: 68 34 16 62 36 216

14. MeToau4yeckue ykasaHus onsi oby4yarolmxcsa no OCBOEHUK ANCLUNSINHBI
e Paboma ¢ mekcmom KoHcrekma fekyuu.
«  YmeHue ocHosHoOU u dononHuUmMenbHol numepamypsi. CaMocmosimesibHoe udydyeHue Mamepuarna
110 lUMepamypHbIM UCMOYHUKaM.
» [lodzomoeka K s1abopamopHbIM 3aHAMUSIM, 0¢hoOpMIIeHUE omyema.
e [lo0zomoeka K npakmuy4yecKuM 3aHSIMUusiM.
» [lodzomoska Kypcosbix pabom o akmyarsibHbIM HarnpasneHuUsiM co8peMeHHOU ghOMOHUKLU.

15. NMepevyeHb OCHOBHOW MU AONOSTHUTENIbHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,

Heo6XoAUMbIX ANA OCBOEHMA AUCLIMMNIIUHDbI
a) ocHoBHas nuTepartypa:

Ne n/n MCTOYHMK
CaBenbes, N.B. Kypc obuieit manku B Tpex Tomax: y4ebHuk / U. B. CaBenbeB. — CI16. ; M. ; KpacHogap :
1. JlaHb, .— T. 2: OnekTpu4ectso U MarHeTu3Mm. BonHel. OnTuka .— 2011 .— 496 c.. —

<URL:http://e.lanbook.com/books/element.php?pll_cid=25&pl1_id=2039>.

ByTtukos, E.N. Ontuka / E.N. BytukoB .— Mocksa : JlaHb, 2012 .— 607 c. : un. .—

2. <URL:http://e.lanbook.com/books/element.php?pll_cid=25&pll_id=2764>
Canex, B.E.A. OnTuka n doToHuka. MNprHUMnLl 1 NpumeHeHus: [yvyebHoe nocobue] : [B 2 1.] / b. Canex, M.
3. Tewnx ; nep. ¢ aHrn. B.J1. ebpoBa .— donronpyaHbivi : N3a. Jom "UHtennekt" — 2012 .— 759 c. (14

3K3eMMIISAPOB)

6) OonoJiHnTEeNbHaa nutepartypa:

Ne n/n McTouHuMK
JlaGopaTtopHbIi NpakTUKyMm no onTtuke : yyebHoe nocobue / I1. . HectepeHko, O. B. OBunHHukoB, M. C.
4. CmupHoB [1 ap.] ; BopoHexcknii rocyaapcTBeHHbIV yHUBepcuTeT. BopoHex : NspgaTtensckuii gom BIY,

2021. 218, [1] c. : un., Tabn. ; 20 cm. ISBN 978-5-9273-3399-8.

Teopwsi, TEXHUKA 1 NpaKTMKa onTUYeckon pedppaktomeTpum : yuebHoe nocobue / [O.B. OBUnHHUMKOB 1 Ap.]
5. ; BopoHex. roc. yH-T. BopoHex : Msgatenbckuii gom BIY, 2016. 65, [2] c. : un., Tabn. ISBN 978-5-9273-
2371-5.

CuByxuH, [. B. O6wmn kypc puankn: yaebHoe nocobue ansa cTya. dua. cneumansHoOCTeN By3oB: B 5 1./

6. 0.B. CuByxuH.— M.: PUBMATIINTT.4: Ontuka. — MN3a. 3-e, ctep, 2006. — 791 c. (101 ak3emnnsp)
7 Mpopos, . E. BornHoBble npouecchl. OCHOBHbIE 3aKOHbI : [y4ebHoe nocobue ans ctyq By3os] / U.E.
) Mpopos. — 3-e nzg. — M : BUUHOM. JlabopaTopus 3HaHun, 2006. — 263 c. (2 ak3eMnnspa)
8 Wpopos, N.E. 3apgaun no obLuen usmke. [OneKkTpoHHbIN pecypc] — 3nekTpoH. aaH. — CI16. : laHb,
) 2009. — 420 c. — Pexwum goctyna: http://e.lanbook.com/book/4875
Kanuteesckun, H. N. BonHoBas onTuka: yyebHoe nocobue no msmnke ong CTyA. By3oB, obyyaroLmxes no
9 HanpaeneHnsm 510000 "EctecTBeHHbIe Haykn 1 matemaTtumka", 550000 "TexHunyeckue Haykun", 540000
’ "Meparornyeckne Haykn" / H.WN. Kanuteesckuin. — MN3a.4-e., ctep. — CI6: NaHb, 2006. — 465 c. (73
aK3emnnsapa)
10 Tamapoea P.M. OnTtuyeckne npnbopsbl ansa nccnegosanus rnasa / P.M. Tamaposa. - M. : MeguuuHa,

1982.



http://e.lanbook.com/books/element.php?pl1_cid=25&pl1_id=2764
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=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
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AseTuco 3.C. OnTtuueckasi koppekums 3peHus / 3.C. Asetucos, H0.3. PoseHbntom. - M. : MegnumHa,

11 1081.
8) UHGhOPMaYUOHHbIE 371eKMPOHHO-06pa3osameribHbIe PeECYpChi:

Ne n/n Pecypcbl UHTEepHeT
12. OnekTpoHHO-6MbnnoTevHasa cucrema "YHmBepcuteTckas bubnuorteka online" — http://biblioclub.ru/
13. OneKkTpoHHO-6MbnnoTeyvHas cnucrema "KoHcynbTaHT cTygeHnTa" — http://www.studmedlib.ru
14 OnekTpoHHO-6nbnnoTtevHasa cuctema "MNaxb" — https://e.lanbook.com/
15. HaumoHanbHbI Lumndpooi pecypc "PYKOHT" — http://rucont.ru
16. http://www.lib.vsu.ru — 3oHanbHasi Hay4Has bubnuoteka BI'Y

16. Y4yebGHO-meTOOM4YecKOoe obecneyeHMe ANA OpraHU3auuM CamMoOCTOATENIbLHOWM
paboThbl:

Ne n/n MCTOYHUK

1. lpuknadHas onmuka /[y6osuk A. C., AneHko M. Y., [ypetiko I".B. u dp.: YuebHoe rocobue
0nsi 8y308. M., Hedpa, 1982. 612 c.

2. 3adayHuk no npuknadHol onmuke: YuyebHoe nocobue / M.U. AneHko, J1.A. Sannpsiecaeesa, U. C.
CeewHukosa. — 2-e u3d., nepab. u don. — M.: Beicwas wkona., 2003. — 591 c.: un.

3. lNpuknadHas cusudeckasds onmuka : YdyebHoe nocobue 4Onss cmyd. 8y3o08, 00y4. o

HanpasneHuro "OnmomexHuka" u cneyuanbHocmsam "flazep.mexHuka u nasep. mexHosoauu",.,
"Onm.mexHonoeuu" / N.M.HaaubuHa, B.A.Mockanes, H.A.lNonywkuHa, B.J1.PyduH .— 2-e u30.,
uenp. u don. — M. : Bbicw. wk., 2002 .— 564,[1] c. : un., mabn. — ISBN 5-06-004039-9 :
108.00.

4. lpuknadHasi onmuka: [y4ebHoe nmnocobue Onss cmyd. 8y308, 0b6y4. MO HarpasneHur
rnodzomosku 200200 - OnmomexHuka u onm. cneyuansHocmsam] / [J1. I. beb4yk u dp.] ; nod
ped. H. . 3akasHoea .— MN3d. 3-e, cmep. — CI16. [u dp.] : JlaHb, 2009 .— 311, [1] c. : un. —
(Y4ebHuku Onsa sy3oe. CrieyuanbHas numepamypa) .— Aem. yka3aHbl Ha obopome mum. /1. —
Ykas. : ¢. 302-309 .— Bbubnuoep.: c. 300-301 .— ISBN 978-5-8114-0757-6.

5. OnekmpoHHbIli  Kypc Ons  QucmaHUuoHHo20 obydyeHusi «BeedeHue 8 hOMOHUKY»:
<https://edu.vsu.ru/enrol/index.php?id=3179 >

6. UHecmpykyuss  «Obwue pekomeHOauuu MO  OQOPMIIEHUIO  KYPCOBbIX U  8bIMyCKHbIX
KeanugukayuUoHHbIX pabom» u Bry 2.1.13 - 2016

http://www.law.vsu.ru/education/acts/i2.1.13 2016.pdf

Memoduueckue pekomeHOAayuu fo 8bINONTHEHUO caMocmosimeribHol pabombl 06yyarowuMucs
8 bakanaspuame no HanpasneHuto "Pusuka" [nekmpoHHbIU pecypc] : y4ebHo-memoduyeckoe
7. rnocobue : [0ns cmyd. 4-20 Kypca HanpasneHus 03.03.02 @usuka] / Cocm.: J1.FO. JleoHosa,
J1.B. Tumoea ; BopoHex. eoc. yH-m .— OnekmpoH. mekcmosbie OaH. — BopoHex:
UN3damenbckuli dom BI'Y, 2019.

17. UHchbopmaLMOHHbIEe TEXHONOIMU, UCNoSib3yeMble AN peanvsauum y4eoHou
OUCLUMNIINHBbI, BKNOYasa NporpaMmmMHoe obecneyeHme u MUHPOPMaLMOHHO-

cnpaBoOYHble CUCTEMbI (MPU HEOOBXOANMOCTH)

B yuebHOoM npouecce ucrnionb3ytomes  crnedyruwue obpaszoeamersibHble  mexHosnoauu. [lo
obpazosamesibHbIM hopMaM: JIEKUUOHHbIE U Mpakmuyeckue 3aHsamus. [lpeobnadarowumu memodamu u
npuemam obyyeHus s8/150Mcs: 006 bSCHUMEbHO-UITIOCMpamugHble (06bsicHeHue, rnoka3 — 0eMoHcmpayus
yuyebHo20 Mamepuana u 0p.); akmueHble (aHanu3 y4ebHol u Hay4HoU fumepamypbl, cocmasieHue cxem u
0p.) U UHMepakmueHble, 8 MOM 4Yucne U epynnosbie (83aumHoe obydyeHue 8 ¢hopme no020moeKU U
obcyxOeHus1 0oknados); UHGOPMaUUOHHbIe, MyrbmumeOuliHble (paboma ¢ calmamu axkadeMu4yecKux
cmpyKkmyp, Hay4Ho-uccriedosamersibCKUX opaaHu3auul, 3/1eKMPOHHbIX bubnuomek u u 0p., pa3pabomka
npeseHmauyut, coobuweHuli u dokados, paboma ¢ 311eKmMpoHHbIMU 0ByYarowuMu rpoapamMmamu U m.r.).

OpeaHu3ayuoHHass cmpykmypa JIeKUUOHHO20 3aHamus: 1. @opMynuposka membi, yeneld 3aHsamus,
rnocmaxoseka npobremMHo20 8orpoca. 2. PasbsiCHeHuUe 80rpoco8 meopemuyecKo20 U NMpakmu4yeckoeo fnnaHa
0nisi peweHusi nocmasenieHHoU npobriemsl. 3. PaccmompeHue riymetl peweHusi npobremMHo20 eorpoca Ha
KOHKpemHbIx rpumepax. 4. 3akmodeHue, ¢hopmyrnuposka ebieodos. 5. ®opmynupoeka 3adaHus 0Ons
camocmosimernbHol domaliHel pabomsbi. O38ydueaHUe memMbi criedyroueao 3aHsImus.

OpeaHusayuoHHass cmpykmypa nabopamopHoz2o 3aHsmus: 1. @opmyrnupoeka ueneld 3aHamMus U
omeembl Ha eornpockl cmydeHmos. 2. O3HaKoMrieHUe ¢ meopemudeckoll oCHogol pabombl, OCHO8HbLIMU
npuemamu U mexHukol 6e3onacHocmu rnpu pabome € ucnonb3yembiMu npubopamu U peakmusamu.3.


https://lib.vsu.ru/url.php?url=http://www.studmedlib.ru
https://e.lanbook.com/
https://lib.vsu.ru/url.php?url=http://rucont.ru
http://www.lib.vsu.ru/
https://edu.vsu.ru/enrol/index.php?id=3179
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BbinonHeHue skcriepumeHmarnbHou Yacmu pabomsi. 4. Obpabomka aKcriepuMeHmasibHbIX pe3yibmamos u
npedocmasneHue ux 0ns npedsapumernibHOU fposepkKuU rperodagameriro.

Bawuma nabopamopHol pabombsi MPO8OOUMCS C UEJIbIO 8bISIB/IEHUST YPOBHSI OCBOEHUST Mamepuarsa rno
memamuke pabomsl, criocobHocmu Oamb [PasUNbHYK MPaKMmMosKy pesyrbmamam, ofy4eHHbIM pu
8bIrofiHeHUU pabomsl. 3awjuma pabombi 3aknodaemcss 8 ogopmiaeHuu pabom, ycmHol 6ecede
npenodasamerisi co cmyOeHMOoM 10 1os1y4eHHbIM 8 pabome pe3yribmamamM U OCHOBHbIM MEeoPemuYecKUM
MOHAMUSIM 1o meme pabomeil.

Tekywuli KOHMPOsb MpPoeooduUMCs nymeM MposepKU 8bINoMHeHUsT domMauwHea20 3adaHusl, 8X00HO020
KOHMPporis (8 sude caMocmosimesibHbIX U KOHMPOJIbHbIX pabom, 0okados u peghepamos).

lMpu peanusayuu OUCYUNUHLI C UCMOIb308aHUEM OUCMAaHUUOHHbLIX 06pa3osamersibHbIX mexHonoaull
ucronb3yrmcsi  UHCMPYMeHmMbl  3JIEKMPOHHOU  UHGQOpMayUuOHHO-0bpazogamesibHoli  cpedbl  Bly
«3nekmpoHHbIl yHUsepcumem BI'Y» (https.//edu.vsu.ru) u/unu “MOOK BI'Y” (https://mooc.vsu.ru), cepsuchbi
sudeokoHpepeHyuli (BigBlueButton, Zoom, Discord u 0p.), anekmpoHHasi rnoyma, MecCeHOXepbl U
coycemu.

18. MaTepuanbHO-TeXHU4YeCcKoe obecneyeHne AUCLUMNIIUHbI:

Y4yebHo-Hay4yHas ayauTopusi, OcCHalweHHas obopygoBaHveM [Ansi NpoBeAeHUs  NMEUMOHHbIX,
NpakTU4YecKkMx U nabopaTopHbIX 3aHATUI: pedpakTomeTp NP® 454 B2M, onTtnyeckas ckamba OCK-2LUT,
npoektop AserX110 DLP 2500 LumensSVGA (800*600), skpaH. [locka marHuTHO-mapkepHas 100*200.

MporpammHoe obecnevenne: OC Windows (WinPro 8 RUS Upgrd OLP NL Acdmc), Microsoft Office
(OfficeSTD 2013 RUS OLP NL Acdmc). lNporpammHasi cucteMa pAns obHapyXeHusl TEeKCTOBbIX
3aMMCTBOBaHWIN B y4eOHbIX U Hay4HbIx paboTax «AHTMnnarnat.BY3». Office Standard 2019 Single OLV NL
Each AcademicEdition Additional Product. lNporpammHbii kKomnnekc gnss 3BM - MathWorks. Cucrema
nHxxeHepHoro mogenupoBanua ANSYS HF Academic Research.

YyebHaa nabopatopusa kadpeopbl ONTUKM M CNEKTPOCKONWM Ans npoBedeHusi nabopaTopHbIX
3aHATMN: pedpakTomeTp NPD-454,

Peanusauns aucumnnuHel C MNPUMEHEHUEM  3NEKTPOHHOTO OByyeHWss U AMCTaHUMOHHBIX
obpasoBaTenbHbIX TEXHOMOrMM ocyllecTBnsgeTca 4epe3d obpasoBaTenbHbin nopTan "OneKTPOHHbIN
yHuBepcuteT BI'Y" (https://edu.vsu.ru).

19. OueHo4HbIe cpeacTBa ANsl NPOBeAEeHNA TeKyLLEen N NPOMeXyTO4YHOM aTTecTauun
Mopsaaok oueHKn oCBOeHMA oby4varLWmnmMmca y4ebHoOro matepmana onpegensieTcs
copepXXaHMeMm cnepyroWwmx pasaenoB AUCLUUNIIUHDI:

HanmeHoBaHune Muankatop(bl
I',I\}QI'I pasgena gMCUnnIvHbI Kc:_lha;((a;;aH p,tflcmx(eﬁlgﬂ) OueHo4Hble cpeacTBa
(moayns) KOMMEeTEeHLNN
OIK-1 OrkK-1.1 TunoBble 3agaHns K NEKLUWUOHHbBIM
1 BeeneHuve TK-2 MnK-2.1 3aHATUAM, UHANBUAYanbHbIE 3a4aHus,
MK-2.2. onpoc
OIK-1 OrkK-1.1 TvinoBble 3agaHNSA K NEKLNOHHBIM
2 JlyuyeBasi onTuka K-2 MK-2.1 3aHATUAM, UHOMBUOYanbHbIE 3a4aHus,
MNnK-2.2. onpoc
JlyueBast onTuka u OIK-1 OrkK-1.1 TunoBble 3agaHnsA K NEKLUWUOHHBIM
3 OCHOBHblE OMnTHYecKune TK-2 MnK-2.1 3aHATUAM, UHOMBUAYarbHbIE 3a0aHus,
3MEeMEeHTbI MNK-2.2. ornpoc
a3 yenosexa, Kak OINK-1 OrkK-1.1 TunoBble 3agaHns K NEKLWMOHHBIM
4 OMTU4ECKUN MHCTPYMEHT 1 MK-2.1 3aHATUAM, MHOMBUAYaIlbHblE 3aaHus,
“yCTPONCTBO” POTOHMUKN 1IK-2 MK-2.2. onpoc
OIK-1 OrkK-1.1 TvnoBble 3agaHNs K NEKLNOHHBIM
5 Havana ueHTpMpoBaHHbIX K-2 MnK-2.1 3aHATUAM, HAUBUAYanbHbIE 3a4aHus,
ONTUYECKNUX CUCTEM MK-2.2. onpoc
BeegeHne B BOMHOBYHO OIK-1 OrlK-1.1 TvnoBble 3agaHNs K NEKLMOHHBIM
6 OnTuKy IK-2 MK-2.1 3aHATUAM, UHAMBUAYanbHbIE 3a4aHuns,
MK-2.2. onpoc
7 BeeneHvne B ontuyeckyto OIIK-1 OrkK-1.1 TunoBble 3agaHns K NEKLMOHHbBIM
pedpakTomeTpuio TIK-2 MK-2.1 3aHATMSAM, MHOMBUAYAlbHbIE 3a0aHus,



https://mooc.vsu.ru/

10

HavnmeHoBaHne NHaomkaTop(bl
Ne pasgena guCUUnvHbI Komneten ,CI,(ﬂJTVI)KeEISIFI) OueHouHble cpeacTea
n/n (mogyns) uns(n) KOMMeTeHUnn
(nabopaTopHas pabota) MK-2.2. onpoc
BeegeHve B BOSTHOBOAHYIO OIIK-1 OrkK-1.1 Tunosble 3a0aHUA K NEKLMOHHBLIM
8 (hOTOHMKY MK-2 MK-2.1 3aHATUAM, HOMBUAYanbHble 3aJaHua,
MNK-2.2. onpoc
BeeneHue B OnTUKY OIIK-1 OlK-1.1 TunoBble 3agaHns K NEKLWMOHHBIM
9 My4KOB. K-2 MnK-2.1 3aHATUAM, UHAUBUAYanbHbIE 3a4aHus,
MK-2.2. onpoc
Havana ®ypbe-ontuku OIK-1 OrkK-1.1 TunoBble 3agaHns K NEKLMOHHbBIM
10 MK-2 MK-2.1 3aHATUAM, MHOMBUAYarbHbIE 3a0aHu4,
MK-2.2. onpoc
Havana cratuctuyeckomn OIK-1 OrkK-1.1 TvnoBble 3agaHNSA K NEKLNOHHBIM
11 OnTHKK K-2 MK-2.1 3aHATUAM, UHOMBUAYAlbHbIE 3afaHus,
MK-2.2. onpoc
BeeneHve B onTUKy OIK-1 OrkK-1.1 TunoBble 3agaHUs K NEKLUWMOHHBIM
12 poTOHOB K-2 MnK-2.1 3aHATUAM, MHOMBUAYarbHbIE 3aaHus,
MK-2.2. onpoc
Havana Teopum OIK-1 OrlK-1.1 Tunosble 3a0aHUSA K NNEKLMOHHBLIM
13 ONTUYECKNX PE30HATOPOB HK-é MNnK-2.1 3aHATUAM, UHANBUAYanbHbIE 3a4aHus,
MNK-2.2. onpoc
NasepHble ycunurenu n OINK-1 OrlK-1.1 Tunosble 3a0aHUA K NEKLMOHHBLIM
14 OCHOBbI nasepHou TK-2 MnK-2.1 3aHATUAM, UHANBUAYanbHbIE 3a4aHus,
reHepaumu MNK-2.2. onpoc
nas YyernoBseka - OIK-1 OrlK-1.1 TunoBble 3a0aHns K NPaKTUYECKNM
15 YCTPOWACTBO GUOGOTOHMKM. K 2 MK-2.1 3aHATUAM, UHOMBUAYaIbHbIE 3aaHus,
i MK-2.2. onpoc.
AHomanuu pedpakumm OIK-1 OrlK-1.1 TunoBble 3a0aHns K NPaKTUYECKNM
16 rnasa 4esnoseka IK-2 MK-2.1 3aHATUAM, UHOMBUAYAlbHbIE 3afaHus,
MK-2.2. onpoc.
CTtpoeHue ceTyaTku rnasa,
BUAbI OrK-1.1 TunoBble 3a4aHNsA K NPaKTUYECKM
CBETOYYBCTBUTEIbHbIX OIIK-1
17 KIETOK " X K-2 MnK-2.1 3aHATUAM, UHANBUAYanbHbIE 3a4aHus,
pacnpegeneHue no MK-2.2. onpoc.
ceTyaTke
MpuHuMn NoCTPOeHns OIK-1 OrkK-1.1 TunoBble 3agaHns K NPaKTUYECKUM
18 ogoTanbMoAMarHoCTUYeCkM K 2 MnK-2.1 3aHATUAM, MHOMBUAYarbHbIE 3aaHus,
X npuGopos g MK-2.2. onpoc.
Onpeaenetue aucnepcun Oonk-1.1 TunoBble 3a4aHMs K NabopaTopHbIM
19 rokasarens npenomneHis OIK-1 MK-2.1 3aHATUAM, UHOMBUAYarbHbIE 3a0aHNs
CTEKMSHHOW MpW3Mbl  Ha I1K-2 ) ’ ’
roHnomeTp C-5 MK-2.2. onpoc.
Onpepenetine OnK-1.1 Tunosble 3aaaHUsa K NabopaTopHbIM
20 KOHUEHTPaLin  BelliecTsa OIK-1 MK-2.1 3aHATUAM, UHOMBUAYarnbHble 3a0aHnsA
MeTo40oM onTUYEecKon T1K-2 ) ’ ’
pechpaKToMeTpuK MNnK-2.2. ornpoc.
MpomexyToyHasa aTTectaums Komnnekr KM
dopmMa KOHTpONs — 3a4Yem, 3K3aMeH

20. TunoBble OLEHOYHbIE CpeacTBa U MeToAuYecKUue MaTepuanbl, onpegensiowme

npoueaypbl oueHnBaHnNA n Kpyutepun nx oueHnBaHuA

OueHka 3HaHWi, YMEHWIA U HaBbIKOB, XapakTepusylollas 3Tanbl (PoOpMUPOBaHUS KOMMETEHUUI B
pamMKax M3y4YeHUs OUCLMNIMHBLI OCYLLECTBNAETCS B X04e TeKyLlel 1 NPpoMeXyToYHON aTTecTauuin. Tekylias
aTTecTauMsi MpoBoAUTCS B COOTBETCTBMM C [lonokeHMeM O Tekyllei aTtrecTauum obyvarolmxcs Mo
nporpaMmMamM BbiCLlero o0pa3oBaHuMsi BOpPOHEXCKOro rocydapCTBEHHOTO YHMBepcuTeTa. Tekylias
aTTecTaumsi NpoBoauTCs B OpMe: YCTHOro onpoca (MHAMBMAyanbHbIA onpoc); nabopaTopHbIXx paboT;
OLIEHKN pe3yribTaToB MpaKTUYecKoW OesTenbHOCTM (pelleHne 3agdadv, pabota Ha cemuHapax). Kputepun
OLleHMBaHWs NpvBeaeHbl HUke. MNpoMexXyToyHas aTTecTaums NPOBOAUTCS B cooTBeTCTBMU C lNMonoxeHnem o
MPOMEXYTOYHON aTTecTauuy obyvaloWmxcs Mo nporpaMmamM Bbicliero o6pasoBaHusi. KOHTPONbHO-
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n3MepuTenbHble MaTepuanbl MPOMEXYTOYHOW aTTecTaumu BKMoYalT B cebs TeopeTvyeckme BOMPOCHI,
NO3BONSAIOLINE OLEHUTb YPOBEHb MOMYYEHHbIX 3HAHWA W MpaKTUYeCcKoe 3afdaHue, No3BOoMsLee OUEeHUTb
cTeneHb chopMMPOBAHHOCTU YMEHUA U HaBbIKOB. [Mpy OLeHMBaHMM UCMOMNb3YHTCA KayeCTBEHHbIE LUKanbl
oueHok. Kputepum oueHuBaHms npmeegeHs B n. 20.2.

[nsa oueHnBaHNs pe3ynbTaToB 00y4YeHNst Ha 3K3aMeHe YYUTLIBAKOTCA CrieaytoLLme nokasaTenu:
1) 3HaHWe y4yebHOro maTepuana, BrageHVe MOHATUMAHBLIM annapaTtoMm W TEOPEeTUYECKMMM OCHOBaMMU
BOMHOBbLIX SIBNEHWUI;
2) ymeHue CBs3bIBaTb TEOPUIO C MPAKTUKOW;
3) ymMeHvne nnncTpmpoBaTbh OTBET Npumepamu, baktaMmum, JaHHbIMM COBPEMEHHbBIX HAay4HbIX UCCNEeA0OBaHUN
B ONTUKE;
4) yMeHve NpMMEHSATb OCHOBHbIE 3aKOHbI Y aHaNn3npoBaThb pe3ynbTaTbl HAbNAEHUN N SKCNEPUMEHTOB
5) BnageHve MOHATUWHBIM annapatoM W YMEHVWEe MPUMEHSITb TEeOpPEeTUYECKME 3HaHuA Ons pelleHus
npakTU4ecKnx 3agau .

20.1 TeKyLUA KOHTPONb yCNEeBaeMoCTu

KOHTpOJ‘Ib ycneBaemMoCTu no gucuumniinHe OcCyLlecTBNnAeTCA C NMOoMOLUbo cneayrwmx oueHOYHbIX
cpeacTs:

1. MNMocelaeMocTb NEKUMNOHHBIX 3aHATUI. [TpoBepka npenogaBaTenieM KOHCMEKTOB MO NPONgeHHOMY
mMaTtepuany.

2. BbINONHEHME NpakTUYeCKux 3agaHun.

3. BeinonHeHune nabopatopHbix paboT.

4. BbINonHeHne KypcoBon paboThbl.

MprMepHbIN NepeYeHb NPaKTUYEeCKUX 3aJaHUn:

1. MpenomnstoLias cmna nmMH3bl ¢ POKYCHbIM paccTtosiHnem 0.5 m paBHa?

2. OBBEKT HAxXOAMTCH Ha paccTosHUM 25 cM OT cobuparoLen nNMH3bl ¢ POKYCHbIM paccToaHeM 10
cm. Onpegenute BuO W MecTononoxeHue un3obpaxeHns obbekTa KM ero ysenuyeHve. Cpenante
aHanUTMYeCKUin pacyeT 1 NoCTponTe n3obpaxeHune.

3. ObbekT HaxoanTcst Ha pacctosHuM 10 cM oT cobupatoLen NMH3bl ¢ POKYCHbIM paccTosHuem 15
cMm. Onpepenute BUO WM MecTononoxeHue f nsobpaxeHus obbekta M ero yeenuyenve. CpaenanTe
aHanNUTUYECKUA pacyeT M NOCTPONTE M3obpakeHune.

4. Ha akpaHe noOnyyYeHO [OEWCTBUTENbHOE, YBENUMYEHHOEe B 2 pa3a u3obpaxeHwe npegmeTa.
PaccTtosHue mexay NnH30M 1 akpaHoM 24 cM. Yemy paBHO (pOKyCHOE pacCTosHME NMNH3bI?

5. Y naumeHTa ¢ ganbHern To4Kon BugeHusa 1 M, ontudeckas cuna rrasa pasHa?

6. Hanbonbluee paccTosiHMe, C KOTOPOro 4YerioBek MOXET npoyuTatb TekcT kHurm — 80 cm, a
HammMmeHbllee — 25 cm. OnpegennTe, HaCKoNbKO N3MEHUTCH NPW 3TOM ONTUYECKas cuna ero rnas.

7. Ha ckonbko OUOMNTPUA M3MEHUTCH ONTUYEcKasl cuna rnasa, ecnv paccMaTpuBaeMbld NpeameT
NpMBnmM3anTcs K HEMy C paccTosHus 2,5 M Ha paccTosiHne 25 cm.

8. Y naumeHTta C. c pedpakumen runepmertponusa +2.0 [ Gnwkanwas Toyka SACHOrO BUAEHMUS
HaxoguTcs nepeq rnasom Ha pacctoaHum 10 cm. Beluncnnts 06bem akkomogauuu.

9. Y naumeHTa ¢ copasmepHon pedpakumen (E) bnmkanwaa Todka SCHOro0 BUOAEHUS HaxoauTcs Ha
pacctosHumn 10 cMm oT rnasa. Beluncnuts 06bemM akkomogauuu.

10. WkonbHMK OObIMHO 4YMTaeT KHUry, Aepxa ee Ha pacctosHum d=20 cm oT rmna3s. O4ku Kakom
ONTUYECKOM CUIbl CNegyeT eMy HOCUTb OIS YTEHUS KHUTM Ha pacCTOSAHUM Haumny4Lwero 3peHns dH?

11. BnnxkHaA ToYka HaXoAUTCS Ha paccTOsiHUM 2 M OT rfasa ganbHO30pKoro veroBeka. OYkM Kakom
ONTUYECKOM CUIbl CriegyeT eMy HOCUTb 4518 HabnoaeHUst NPeAMETOB Ha PaCcCTOSHUM Hauny4Llero 3peHus?

12. YenoBek HOCUT OYKM C onTuyeckon cunown D=-2.25 gnTtp. Hamgute ana Hero paccrosiHue
HaWnyy4LIero 3peHus.

13. Paccuutatb pa3mepbl 6ykB 1 UX OTAENbHbLIX anemeHToB B 10 pagy Tabnuubl CuBLeBa (CBepXxy

BHU3).

14. Paccuutatb pa3mepbl OyKB 1 MX OTAENbHbLIX 3NeMEHTOB B 12 pagy Tabnuubl CuBLeBa (CBepXxy
BHM3).

15. Paccuutatb pasmepbl BykB U UX OTAENbHbLIX anemeHToB B 1 psagy Tabnuubl CuBLeBa (CBepxy
BHM3).

16. PaccuuTaTtb pa3mepbl OykB 1 MX OTAENbHbIX 3NneMeHToB B 5 psgy Tabnuubl CuBueBa (CBepxy
BHU3).

17. MauueHT yutaet Tonbko 3 OykBbl M3 5 B ctpoke 0,7 log MAR. PaccuntaTtb OCTpOTY 3peHus B
eavHuuax log MAR. lNepeBecTn nonyyeHHoe 3HaYeHUe ocTpOoThl 3peHnsa u3 log MAR eguHuL, B AeCATUYHYIO
Opobb.

18. MauueHT yntaet Tonbko 2 OykBbl M3 5 B cTtpoke 0,9 log MAR. Paccuntate OCTpoTy 3peHus B
eanHnuyax log MAR. lNMepeBecTn nofnyyeHHoe 3HavyeHne ocTpoThl 3peHus n3 log MAR eguHuL B AECATUYHYIO
Opobb.
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19. MNMauueHT untaet Tonbko 4 GykBbl M3 5 B cTpoke 0,4 log MAR. PaccumTtaTtb OCTpOTY 3peHus B
eguHuuax log MAR. MNepesecTn nony4yeHHoe 3HavyeHne ocTpoThl 3peHus n3 log MAR egnHuy B gecaTnyHyio
Opobb.

20. v gp.

Kputepum oueHku:
- OLleHKa «OTNNYHO» BbICTABNAETCA CTYOEHTY, €Cnv NPV BLINOMHEHUM MPaKTUYECKUX 3adaHuii peLueHbl
3agayn 6e3 3aMeyvaHuit;
- OLieHKa «XOpOLUO» BbICTaBNAETCA CTYAEHTY, €Cni NpUW BbINONHEHUN MPaKTUYECKUX 3afaHuii NpaBUibHO
pelleHbl 3a1a4M C HEKOTOPbLIMU 3aMedaHUaMU;
- OLeHKa «Yy[0BMNeTBOPUTENbHO» BLICTABMAETCA CTYOEHTY, €Cnu NpY BbIMNONHEHUM MPaKTUYECKUX 3adaHuii
npaBuIbHO peLleHbl MoMNoBuHa 3adav;
- OLleHKa «HeyO0BMneTBOPUTENbHOY BbLICTABMAETCS CTYAEHTY, €CMU NPU BbINOMHEHUN NPaKTUYECKUX 3adaHuii
npeanaraemMble 3agaqn pelleHbl He Bbinu.

3. BbinonHeHne nabopaTtopHbix paboT

MpuMepHEIN nepeyeHb NabopaTopHbIx paboT:

- lTabopaTtopHas pa6oTta Nel

«OnpegeneHvne gucnepcun nokasatens NpenoMeHnst CTeKNsIHHOM NpuaMbl Ha roHnomeTp MC-5»
- NTabopartopHas pabota Ne2

«Onpe/:leneHme KOHUEeHTpauunn sellectsa MeTogom onTM4YecKom ped)paKTOMETpVIVI»

CTyOeHT OOmKEH 03HAKOMUTLCA C MOPSAKOM BbIMOMHEHUS 3aaHus, Npy NOMOLLWM NpenofaBaTtens
BbIMOMHUTL MpPaKTUYEeCKyld YacTb paboTbl, NpeAcTaBUTb MOMydYeHHble pes3ynbTaTbl NpenodaBaTernto,
ohopMUTb paboTy 1 chopMynMpoBaTh BbIBOAbI.

Mpumepbl KOHTPOJIbHBLIX BOMPOCOB K OTYETY Mo rlabopaTopHbIM pabotam
. UTto Takoe ceet?
. AnekTpomarHuTHasi npupoaa ceeta? CBeTOBOW BEKTOP?
. KakoBbl BUAMMBI M ONTUYECKMI AMana30oHbl SNIEKTPOMarHUTHbIX BOMH?
. KakoBa ckopocTb pacnpocTpaHeHus cBeTa B M30TPONMHbIX cpeaax?
. Uto Takoe abcontoTHbIV NokasaTernb NpenomMneHmsa?
. KakoBa cBA3b Mexay onTUYECKUMU, SNEKTPUIECKUMU U MarHUTHBIMW CBOMCTBaMn cpeapbl?
. CchopmynupymnTe 3akoHbl FreOMeTpUYECKOM ONTUKN. KakoBbl rpaHuLbl MPUMEHUMOCTM 3aKOHOB
reoMeTpu4eckon onTukn?
8. UTo HasbiBaeTCA NpegenbHbIM YIIoM NpenomneHmns?
9. B yem 3akntovaeTcs siBNeHME NOSTHOTO OTPAXeHUA?
10. YTo Ha3bIiBaeTCA NpeaenbHbIM YrIOM MOJTHOrO OTPaXEHUSA?
11. OnwmnTe YCTPOMCTBO M HAa3HAYEHMNE OCHOBHbIX AeTanen pedpakroMmeTpa.
12. KakoB nopsigok BbINOMHEHWsST paboThl?
13. KakoBbl NpaBuia ncnonb3oBaH1s pedpakromeTpa?
14. Kakoe ypaBHeHMe Ha3bliBaloT BOSTHOBLIM?
15. Kakas BornHa HasbIBaeTCs rapMOHUYECKON?
16. Yto Takoe BonHoBoW hpoHT? BonHoBas noBepxHOCTL? Kakne BOMHbI Ha3biBaOT MAOCKMMN?
Cdpepuuecknmn?
17. Chopmynupynte npuHumn MNonreHca. Micnonb3ys npuHumn MNoreHca, NonyyYnTe 3akOHbl OTPaXKEHNS 1
npenomrneHus ceeTa.
18. Uto Takoe npusma? MNpenomnsatoLmi yron npmuamMbl? Yron OTKIOHEeHNS fnyya, npoLueaLlero yepes
npuamy?
19. Yto Takoe aucnepcus ceeTta?
20. Kakue siBneHus BO3HMKAIOT KakK CrieAcTBUe gucnepcum ceeta?
21. Kakas gucnepcusi HasblBaeTcs HopManbHON? B kakoM criyyae AUCnepcuio CHMTaoT aHOMarbHOW?
22. Kakune BenvumnHbl UCMOMNb3YHT ANsi XapakTepUCTUKMA AMcnepcun Bellectea?
23. YT0 Takoe pedpaktomeTpua? KakoBbl ee npenmyLlecTBa nepea Apyrmmm MeTogaMm UccreqoBaHust
BellecTBa?
24. C kakow Lernbio npuMmeHsieTca pedpakTtoMeTp B MeauKko-bnonorniyecknx ncernegoBaHunsx u dpapmaumn?
25. HazoBute meToabl pedhpakTOMETPUM U YKOKUTE X OCOOEHHOCTMW.
26. PacckaxuTe 0 MeTogax onpegerneHus nokasarens nperioMsieHnsi, OCHOBAHHbLIX Ha SBMEHUSX
npeaensHOro NPenoMIeHns 1 NOMHOro BHYTPEHHEro OTpaXeHns ceeTa.
27. HauepTuTe xog nyyen B pecpakromeTpe npu onpeaeneHny nokasarensi NpenoMneHms Xuakoctu
METOLOM CKOMb3ALLEro fiy4ya U MeTO40M MOJSTHOrO BHYTPEHHENO OTPaXEHMS.

NO O, WN =
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28. [lnsi yero rpaHn A1B1 n AC ocBETUTENBHOM U M3MEpPUTENBHON Npu3am pedpaktomeTpa (puc. 11, 12)
AenarT MaToBbIMN?

29. KakoBO yCTPONCTBO U HasHa4YeHne KoMneHcaTopa nepemMeHHon gncnepcmmn?

30. Kakasa usnyeckas BenuymHa HasblBaeTCcst 06beMHON NIOTHOCTLIO 3Heprun? B kakux eguHuLax oHa
namepsaeTca?

31. lNoToK aHeprun sNekTPoOMarHUTHOM BOMHbI?

32. NNOTHOCTb NOTOKa 3HEPrMn BOMHbI?

33. Yto Takoe BekTop MonHTMHra? KakoB ero Mogynb 1 HanpasneHme?

34. Kakyto BENMYMHY Ha3blBaOT UHTEHCUBHOCTBIO SMEKTPOMArHUTHOW BOJTHbI?

35. Kak paccumTaTtb cpegHee No BpeMEeHU 3Ha4YeHNE MITOTHOCTM NOTOKA SHEPTUW SNIEKTPOMArHUTHON BOSTHbI?
36. YTo Takoe ny4?

37. Kak onpeaenntb HEN3BECTHYIO KOHUEeHTpaumo Cx pactBopa? Kak paccumntaTtb abConoTHyO
norpewwHocTb ACx?

38. Kakyto BenuumHy HasbiBaloT hakToOpoM nokasartens npenomneHua? Kak ee onpegenutb ana NaCl?

Kputepum oueHku:

- OUEHKa «3a4TeHO» BbICTABMSAETCA CTYOEHTY, ecnvu 3aJaHue BbINOMHEHO M AaHbl NpaBuibHble
OTBETbI Ha B6OMLLIMHCTBO BOMNPOCOB K paboTe;

- OLEeHKa «He 3a4TeHO» BbICTaBnseTCs CTYAEHTY, eCnu 3aJaHue He BbINOMHEHO UMK BbIMOMHEHO C
CYLLECTBEHHbLIMU 3aMevaHUSIMMU.

4. BbInonHeHne KypcoBow paboThbl.

MprMepHbLIN NepeYeHb KypcoBbIxX paboT:

JIIOMUHECLEHTHLIN CEHCOP Ha TETPALMKIINH.

OrpaHnynTenb MOLHOCTM Ha OCHOBE KOMNMOWAHbLIX PACTBOPOB KBAHTOBBIX TOYEK AQ2S.
OnTu4yeckuit nepeknoyaTenb Ha OCHOBE MMNAa3MOH-3KCUTOHHBIX HAHOCTPYKTYP.
doTokaTanuTuyeckasa syenka ang reHepauumn akTMBHbIX OOPM KMCNOpOAa B KBAHTOBbLIX TOYKAX.
doTokaTanusaTop Ansi reHepauum CUHIMETHOro KMCopoAa Ha OCHOBE KBAHTOBbLIX Touvek PbS.
doTOUyBCTBUTENBHAA rETEePOCMCTEMA Ha OCHOBE KBaHTOBbIX Tovek Ans VK dpoToaeTekTopos.
doToamnopHas cTpykTypa ¢ 6apbepom LLIOTTKM Ha OCHOBE KBaHTOBbLIX Todek PbS.

MeTopn pacuyeTa CnoXHbIX 0O bEKTUBOB.

doToceHcnbrnmnsaTop nepekncHolx opm Kucropoga k suammMmon n onvxkHen MK obnactn Ha ocHoBe
TiOo2.

CoNoOOA~MWNE

20.2 NMpomexyToyHasa aTrecTaums

MpomexxyToyHasa aTTecTaumst Mo OMCUUNIMHE OCYLLECTBASETCS C MOMOLLbIO CreayoLmx
OLIEHOYHBbIX CpeacTB:
MepeyeHb BonpocoB K KUM:

PoTOHMKA, Kak 0BnacTb HayKn N TEXHUKK.

OnTtouHdopmaTurKa, Kak pasgen OTOHUKM.

CtpoeHue rnasa. Akkomogaums. bnmsopykocTb 1 ganbHo3opkocTb. ObLas kapTuHa doTonpoLeccos,

obecneymBaroLLmX 3puTENIbHOE BOCTIPUATME MHAOPMALMKU MO3TOM YernoBeKa.

OCHOBHbIE JOCTWKEHNS COBPEMEHHOM pOTOHMKM. Ponb onTukn B hOTOHUKE M onTonHpopmaTuke.

CBsA3b Mexay BOITHOBOW U reOMETPUYECKOW ONTUKON. YpaBHEHWE 3iKoHana.

MoHaTne nyya. MNMoctynatel NyyeBor onTuku. MNokasaTens NnpenomMneHus Bellectsa. MNpuHumn ®epma. 3akoHbl

reoMeTpU4ECKON ONTUKN.

7. OnTtuyeckme Npnbopbl: HEBOOPYXXEHHbIW rnas, fiyna, MMKPOCKOn.

8. PacnpocTtpaHeHve cBeTa B HEOAHOPOAHBIX CPeAax C NMNaBHO N3MEHSIIOWLMMCS NokasaTenemM npenoMreHus.
YpaBHeHue nyva.

9. ®usnyeckasn CyLHOCTb METOAA ONTUYECKON pedpakTomeTpum. BoamoxHOCTM MeToAa.

10. TexHu4eckue peanusaumm MetToaa ONTUYECKON pedpakToMeTpUn.

11. 3epkano. Nnockoe 3epkano, napabonuyeckoe 3epkano. ANNMNTMYeckoe n cdepryeckoe 3epkana. Xog nyyen.
MapakcunanbHble nyyu, oTpaxeHne oT cepudeckmx 3epkar.

12. JIuH3bl. Xoa nyyer B pasnuyHbIX TUNax nuH3. MoctpoeHne nsobpaxeHus,

13. Tpy6a Kennepa. Tpyba Nanunes.

14. ABeppaunv ONTUYECKMNX CUCTEM.

15. KomneHcatop aucnepcumn. 3aBMcUMOCTb pedpakTOMEeTPUYECKNX AaHHbIX OT TemnepaTypbl U AaBneHns.

16. YcrtpoincTtBo pedpaktometpa PP 454,

17. MaTpuyHbIi MeTO pacdeTa LLEHTPMPOBAHHOW ONTUYECKON CUCTEMBI.

18. lMocTynaTtbl BOTHOBOMW OMTUKMN.

19. MoHoxpomaTnyeckmue BOMHbI.

20. KomnnekcHoe npeactaBneHve u ypaBHeHue ['enbmMronbLa.

wn e

oo ks
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21. TMMapakcuanbHble BOMHbI.

22. CsetoBogbl. MNpuHUMN paboTbl ONTUYECKOrO BOOKHA.

23. Twnbl oNTM4ecKMx BONMoKoH. Moakl B BorokHe. O6wime cBegeHms 06 0AHOMOAOBBIX M MHOTOMOZOBbIX BOMOKHAX.

24. TayccoBbl NyYKW: KOMMEKCHas amnNnuTyaa, CBOMCTBA, KA4eCTBO Ny4Ka.

25. TNpoxoxaeHue nyykoB Yepes onTUYeckne aNemMeHThbI.

26. OnTuyeckune noTepm.

27. [Oucnepcusa. MaTtepuanbHas n MogoBas AUCNepCcus.

28. OnTtuyeckoe ycuneHne n obpaTHasi CBA3b. YCNOBUs Na3epHO reHepaumu.

29. BbIxogHble xapaKkTepucTukM nasepa.

30. Crartuctuyeckue CBOMCTBA Crny4varnHoro ceeta. Ontuyeckast MUHTEHCUBHOCTb.

31. BpemeHHas KOrepeHTHOCTb 1 CNEKTP.

32. TMy4ykn Apmuta — Maycca, Nareppa — Maycca n beccens: KOMnnekcHas amnnuTyaa, CBOMCTBA, KA4eCTBO Ny4ka.

33. T[lpoxoxaeHue nyykoB Yepes ONTUYECKNE SIeMEHTbI.

34. BO3MOXHOCTM KBapLEeBOro BONOKHa B cUCTeMax nepegayn onTuyeckon nHopmaumm.

35. PacnpocTtpaHeHue cBeTa B cB0604HOM npocTpaHcTBe. MNpocTpaHCTBEHHbIE TAPMOHWKU 1 NIIOCKUE BOJHBI.
MepenaToyHasn dyHKLMS cBOOOAHOIO NPOCTPaHCTRA.

36. OnTunueckoe npeobpasosaHne Pypbe. PopmupoBaHne n3obpaxeHus n Pypoe-onTuka.

37. Pe3oHaTop. Pe3oHaTop ¢ NnockMmu n chepuyeckumm 3epkanamu. Moael pe3oHaTopoB. Pe30oHaHCHbIe YacToThI.
[MoTepwu B pe3oHaTopax.

38. ToTtokn choToHOB. CpeaHuii NoTok poToHOB. CryyanHOCTb NoToKa hOTOHOB. CTaTUCTUKA Yncna OOTOHOB.
CnyuvaiiHoe pa3bueHne (OTOHHbIX MOTOKOB.

39. OcHoBbI TEOPMM NasepHoro ycunernms KoadduumneHT u lWnpmHa nonockl ycuneHns ®as3oBblii coBUr.

40. CTyneHYaTblin BONTOKOHHbI CBETOBOA,.

41. Yucnosas anepTypa.

42. T'pagneHTHOe ONTUYECKOe BONOKHO.

43. Tlyykm B pe3oHaTopax. [IByx- 1 TpexmepHble pe3oHaTopsl. Kpyrosble pesoHaTopbl. MyukpopesoHaTopsbl.

44. ®OoTOoH. QHeprusa oToHa. Monspusaums goToHa. MNonoxeHne poToHa. Umnynbc poToHa. VIHTepdepeHums
¢oToHa. BpemeHHas nokanusauunsa goTtoHa.

45. Hakauka ycunutensi. CKOpoCTHble ypaBHeHUsI. CxeMbl Hakauku. MeToabl Hakadku.

OHMCEHMeTeXHOHOFMMHpOBeﬂeHMH

MpomexyToyHas aTTecTauus Mo OWUCUMMNIMHE — OLeHKa. B npunoxeHue K AMNNOMY BHOCUTCS
OLleHKa.

Ok3ameH npoBoaUTCSA B NUCbMeHHoOW cpopme. Kaxabim OuneT BkNoYaeT [Ba TeOpPEeTUYECKUX
Bornpoca. Oby4varowmincst rotoBuT oTBEThl Ha Bonpockl KMIMa 1 oTBeyaeT npenogasarternto.

TpeboBaHus K BbINOSHEHWIO 3a4aHWIA, LIKasbl U KPUTEPUUN OLEHMBaHNS

OueHKka YpoBHA OCBOEHUst gucuMnnuHbl  «CospemeHHbie npobriemMbl (bu3uKu 1a3epHbIX U
criekmparibHbIX MeXHOI02Ull» OCYLLECTBIAETCS NO CNeAYOLWMM NokasaTensam:

- npegBapuTenbHas oueHKka kavecTBa paboTbl Ha NEKLUMOHHbIX, MpaKTUYeckux u nabopaTopHbIX
3aHATUAX;

- NOSIHOTa OTBETOB HAa BOMPOCHI 3K3aMeHaLMOoHHOro buneTa.

Ecnu cTyaeHT He ocBamBaeT AUCUMNIWHY B YCTAHOBMEHHOM Mporpammoi o6bemMe U B CPOKM,
onpefeneHHble rpadukom yy4ebGHOro mnpouecca, OH He [OOMycKaeTCsl K MPOMEXYTOYHOW aTtTectaumm no
AaHHOMY BMay y4ebHom paboThl.

Kputepun oueHkn paboTbl OOyYaloWMXCsl, KOTOPblE COOTHOCATCH C | YPoBeHb
YPOBHSIMU CPOPMUPOBAHHOCTU KOMMNETEHLIA: cpopmmposarH | Lkana ouerok

. ocTU
Kputepum oLeHnBaHnsl KOMNeTeHUNA .

KOMNeTeHunmn
lMoceuwjeHue neKkyUuoHHbIX, TabopamopHbIX U MPaKmMu4YecKux 3aHsamudl.
[MpasusnbHO 8bIMONHEHHbIE 3adaHusi npakmuyeckux u rabopamopHbix pabom. Omeem
Ha 80MpPOC KOHMPOIIbHO-U3MEPUMEbHO20 Mamepuana 80 8peMsi sk3ameHa. Omeemsl .

losbiweHHbIl Omnu4yHo
Ha 0ornonHUMesbHbIe 80rPOChl 0 OCHOBHbLIM ONMUYECKUM SIBMIEHUSIM U MemodaM ux -

uccnedosaHus. Obyyqarowulicss 8 nonHoU mMepe eradeem MOHAMUUHBIM annapamom u
meopemuyeckuMuU OcHosamu OuCUUNIUHbI, CcriocobeH unmocmpuposams omeem
npumepamu, ghakmamu, OaHHbIMU  Hayy4HbIX  uccredosaHul, npumeHsimb
meopemuyecKue 3HaHus1 0515 pelWeHUs Mpakmuyeckux 3aday 8 obracmu onmuku.

Omeem Ha KOHMPOIMBLHO-U3MepUMerbHbIU Mamepuan He coomeemcmeyem O0OHOMY
(G8ym) u3 nepeyucneHHbIX Mnokasameneu, HO obyqarwulica Oaem npasunbHble | ba3oebil

Xopowo
omeemb! Ha OOMNOMHUMENbHbIE 80rpPockl. HedocmamoyHo MPOOeMOHCMPUPO8aHO | YpPO8EeHb
meopemuyecKux 0CHO8 QUCYUMNIIUHBI.
Omeem Ha KOHMPOIMbHO-U3MepumMesbHbIl Mamepuana He coomeemcmeyem obbiM
dsym(mpeM) U3 repeyucrieHHbIX rokazameneul, obyyaowulics Oaem HenosnHbie | [lopozossbil
YdosnemesopumessHo

omeemsl Ha OorofHUMeNbHbIE G0MpPOChl. VMimeem He nonHoe npedcmaesneHue...0 | ypoeeHs
meopemuyeckux ocHogax, QoIyckaem CyuecmeeHHble OWUBKU. ..

Omeem Ha KOHMPOIbHO-U3MepumerbHbIl Mamepuan He coomeemcmeayem fo6biM
mpem(4embipem) u3 rnepeyvucrnieHHbIX rnokazamened. Ob6ydaroujulics deMoHcmpupyem | — HeydosnemesopumenbsHo
0mpbI8OYHbIE, hpacMeHmapHbie 3HaHusi, doryckaem epybbie oWUbKuU.
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