MMNMHOBPHAYKN POCCUA
®E[IEPANBHOE FOCYAAPCTBEHHOE BIO[DKETHOE OBPA30BATE/NBHOE YYPEXAEHVE
BbICLUErO OGPA30BAHUSA

«BOPOHEXXCKWUW rOCYOAPCTBEHHbLIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXXOAHKOAO
_\/jiase,uylommm kacpegpon
) SNTUKN N _CNEKTPOCKOMUWOWN

7¢ . (OB4uHHMKoB O.B.)mm
nodﬁucr,, pacuwughposka nodnucu

05. 06. 2025 e.

PABOYAS MPOrPAMMA YYEEHOW ONCLMMNNUHDI

B51.B.02 BonHoBoaHag doToOHMKA

1. Koa u HaumeHoBaHMe HanpaBneHua noarotoBku: 12.03.03. PomoHuka u
onmouHgopmamuka

2. Mpodcdunb noaroToBkn: PomoHuUKa U 0nNMmMouHgpopMamuka

3. KBanudukaums BbinyckHuKa: bakanasp
4. dopma obyyeHun: oyHas

5. Kachegpa, oTBevarowan 3a peanmsaumio AUCUUNIUHDbI: kKaghedpa onmuku u
CneKmpocKonuu

6. CoctaButenu nporpammbl: Koposieg Hukuma Bukmoposuy, kaHoudam ¢hu3uKko-
Mamemamu4eckux Hayk, OoueHm, Yeenivernosa Tamapa AHOpeesHa, nperiodasamersib
KagheOpb! OMMUKU U crieKmpocKonuu

7. PexomeHpoBaHa: HMC gbusuyeckoeo cb-ma Bl'Y npomokosn Ne 6 om 04.06.2025 e.

8. YuebHbIn roa; _2027/2028 CemecTtp(-bl): 6




9. Llenu 1 3agayun y4eb6HOM ANCLUNIIUHDI:

Llenamn ocBoeHust y4ebHOM ANCLMNIIMHBI SIBASIKOTCA: O3HAKOMIIEHWE C KOHUENTyarbHbIMM
OCHOBaMW OMTMKM MNSI@aHAPHbIX CBETOBOAOB M (PU3NYECKMMWU MpuHUMNaMn paboTbl 3N1EMEHTOB
OTOHUKM Ha WX OCHOBE, a Tawkke MpuvHUMNAMW W MeTodaMWu ynpaBneHus usnyyeHnem B
WHTEerpanbHO-ONTUYECKUX yCcTponcTBax OTOHUKKM, OpMUPOBaHME YMEHWA, HaBLIKOB U
KOMMNETEHLUUIN NO UCCNEA0BaHMIO N MPUMEHEHNIO METOAOB pacyeTa Npu peLLEHN peanbHbIX 3aga4
B 6yaywien npodeccrmoHanbHON EeATENbHOCTMU.

3agaun y4ebHOM OMCUMNIINHDI:

- ccopMmpoBaTb FOTOBHOCTb (DOPMYNMPOBaTb LENM M 3adayn Hay4HbIX WCCregoBaHuin
BOSTHOBOAHOW (DOTOHUKN;

- cthopmmpoBaTb 3HaAHUS O COBPEMEHHLIX HanpaBfeHUAX W TEHOEHUUAX pasBUTUS
BOJTOKOHHOWM W WHTerpanbHOM OnTUKW; 06 OCHOBax BONMHOBOAHOW (OOTOHWKM, BKMOYAasi 3aKOHbI
pacnpocTpaHeHnsi CBeETa MO BOMHOBOAHbLIM CTPYKTYpaMm U AUCMNEPCUI0 BOSTHOBOAOB; 06 OCHOBHbIX
MeTodax BBOAA-BbiBOL4A W3NYYEHUS B BOMHOBOL WU MeTodaX CThIKOBKW OMTMYECKOro BOSIOKHA U
NHTErpanbHO-ONTUYECKNX BOSTHOBOAOB, O MeXaHu3max MnoTepb B BOJSIHOBOAHbLIX CTPYKTypax, 06
OCHOBHbIX Knaccax BOMTHOBOLOB U KIOYEBbIX MHTErparibHO-ONTUYECKUX N BOFTOKOHHbIX 3JIEMEHTOB,
npubopoB M cuUCTeM, 06 OCHOBHbIX BU3NYECKNX 3pdekTax U ABNEHUSX, Nexawmnx B OCHOBE
paboTbl MACCMBHBLIX U aKTUBHbIX BOMOKOHHbLIX M MiaHapHbIX BONTHOBOAHLIX 3MNEeMEHTOB, U 00
YCTPOMCTBAX W MpPUHUMMNAX TMOCTPOEHUSI OMTUYECKMX OSNEMEHTOB, YCTPOWMCTB W CUCTEM
COBPEMEHHON (POTOHMKM Ha OCHOBE MHTErpanbHOM N BOSTOKOHHOW ONTUKW;

- chopmmpoBaTb CMNOCOOHOCTb NCMONBb30BaTh COBPEMEHHbIE (DyHAAMEHTamNbHbIE 3HAHWS NO
BOJSTHOBOAHOW (OOTOHWMKE, OCHOBHbIE 3aKOHbl BOSIHOBOAHOW (POTOHMKM B MNPOdECCMOHANbHON
[EeATenbHOCTU;

- HayyuTbCA MPOBOAMTbL TEOPETUYECKUA aHanmM3 M pacyeT OCHOBHLIX XapaKTepUCTUK
BOSTHOBOHbIX NACCUBHbIX N aKTUBHbIX 3NEMEHTOB U YCTPOWCTB;

- N3YyYnNTb MPUHLMMbI KOHCTPYMPOBAHUS OCHOBHLIX BOJTHOBOAHbLIX 3JIEMEHTOB U YCTPOWCTB
(kaHanbHbIX  BOSIHOBOAOB, OPSITOBCKMX  pELIETOK, CUCTEM BBOOA-BbIBOO4A, CEIIEKTOPOB,
MYNbTUNNEKCOPOB, YCUNUTENEN, Na3epoB, MOAYNATOPOB);

- OBMageTb HaBblKaAMU N3MEPEHUS N TECTUPOBAHUS OCHOBHbBIX XapaKTEPUCTUK BONOKOHHbIX
N NSTaHaAPHbIX BOJTHOBOOHbLIX CTPYKTYP, SNIEMEHTOB N YCTPOUCTB.

10. MecTo yyebHOM ancumnnuHbl B cTpykType OOIN: yactb, hopmupyemas y4acTHUKaMm
obpasoBaTerbHbIX OTHOLEHW, 6ok B1.

11. KomneteHumn oOyuawuwerocs, c¢opmupyemblie B pe3ynbTaTe OCBOEHUA

ANCUNNNINHDBI:
Kon HazBanue Kon(sr) Wupukatop(sr) [Trarupyemble pe3yabTaThl O0yUCHUS
KOMITETEHIINN
I[IK-1 | CmocobeH olleHHBATH MK-1.1 Omnpenensier 3HaTh: TpeOOBaHMS K TApaMeTpaM
YCIIOBHS U PEKUMBI TpeGOBaHUS K pa3pabaThIBa€MOM ONTOTEXHUKH.
9KCIUTyaTaIH napameTpam YMeThb: onpeneiaTs TpeOOBaHUS K TapaMeTpam
paspabareiBaeMoi paspabarbiBaeMoil | pa3pabaTbIBa€MON ONTOTEXHUKH.
ONTOTEXHHKH, ONITOTEXHUKH Baaners: HaBBIKaMH onpezeeHNs TpeOoBaHMI
ONTHYECKUX U ONTHKO- K TIapameTpaM pa3padaTsIBaeéMOi ONTOTEXHHUKH.
DJICKTPOHHBIX IK-1.4 Cornacyer ycinoBust | 3HATh: YCIOBHS U PEKUMBI SKCIUTyaTalllH,
npubopoB 1 1 PEKUMBI KOHCTPYKTHUBHBIX OCOOEHHOCTEH
KOMIUTEKCOB 9KCIUTyaTalUH, pazpabaTbIBaeMOi ONITOTEXHHUKH, ONITHYECKUX U
KOHCTPYKTHUBHBIX OIITHUKO-3JIEKTPOHHBIX IPHOOPOB ¥ KOMILIEKCOB.
ocoOeHHOCTEN YMeThb: COTIacoBBIBaTh YCIOBHS U PEXKUMBI
paspabaTbiBaeMOl | SKCILTyaTalH, KOHCTPYKTHBHBIX OCOOEHHOCTEH
OIITOTEXHHKH, pa3pabaTbIBaeMOi ONITOTEXHHUKH, ONITHYECKUX U
ONITHYECKUX U OIITHKO-3JIEKTPOHHBIX IPHOOPOB M KOMILIEKCOB.
OITHUKO- Buiagerb: HaBbIKaMU ONPENENIEHNS YCIIOBUH U
AIIEKTPOHHBIX PEKUMOB SKCILTyaTalliK, KOHCTPYKTUBHBIX
mpuOOpOB U 0co0eHHOCTeN pa3pabaThIBaeMOil ONTOTEXHUKHY,
KOMIIJICKCOB ONITHYECKHX U ONTHKO-3JIEKTPOHHBIX PHOOPOB
1 KOMIUIEKCOB
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[IK-2 | CnocobeH k aHaIM3y IK-2.1 ITpoBoaut mouck 3HaTh: NPUHLUIIBI HOKCKA HAYYHO-TEXHUUECKON
MIOCTaBJIEHHOH 3a7a4u Hay4HO- MH(POPMALMH TS OTIPeIeTICHHS KOMIUIEKCa
HCCIIEJOBAaHHH B TEXHUYECKOU TpeOoBaHMH K pa3pabaTbIBAEMOMY OITHKO-
o0nacTi GOTOHUKY U HHPOPMALIUH IS ANIEKTPOHHOMY TIPUOOPY.
onrtonH(popMaTuKu orpeieIeHUs YMeThb: IPOBOAUTH MOMCK HAyYHO-TEXHUYECKOH
KOMILIEKCa MH(POPMALMH TS OTIpeIeTICHHS KOMIUIEKCa
TpeOoBaHU K TpeOoBaHMIA K pa3padaThIBAEMOMY OIITHKO-
pa3pabaTbIBaeMOMY | AJIEKTPOHHOMY IIPUOOPY.
OIITHKO- Bnajers: HaBBIKAMH MTOMCKA HAYTHO-
3IIEKTPOHHOMY TEXHIYECKOH HH(pOpMALiN IS ONpEAeTIeHIS
pudopy KOMIUIeKca TpeOoBaHMIt K pa3padaTeIBAEMOMY
OIITHUKO-3JICKTPOHHOMY NPUO0DY.
IIK-2.2 | IIpousBomut aHanmn3 | 3HATH: HCXOIHBIC TPEOOBAHMS K ITApaMeTpaM
MCXOJIHBIX pa3pabaTbIBaEMOT0 ONTHKO-3JIEKTPOHHOTO
TpeOOBaHUi K nproopa.
rapameTrpam YMeThb: IPOBOANTH aHAIIU3 UCXOIHBIX
pa3pabaTbiBaeMOro | TpeOOBaHMI K MapaMeTpaM pa3padaThiBaeMOro
OIITHKO- OITHUKO-3JIEKTPOHHOTO IIPHOOpa.
AIIEKTPOHHOTO Bnaners: HaBbIKaMM aHaIN3a HCXOIHBIX
npudopa TpeOOBaHMIA K MapamMeTpaM pa3padaTbIBAEMOT0o
OITUKO-3JIEKTPOHHOTO IIPHOOpa.
K-2.3 CornacoBbIBaeT 3HaTh: TeXHIYICCKHE TPEeOOBAaHMS K ITapaMeTpam
TEXHHYECKHE pazpabaTbIBacMOT0 M3EHs ¥ IpHOopa, CPOKU
TpebGoBaHMS K BBITIOJTHEHUSI 3TATIOB Pa3padOTKH, EPEUHs U
rapameTpam o0BbeMa TOKyMEHTAIIUH.
pa3pabaTbIBaeMOTO | YMeTh: COIJIACOBBIBATh TEXHUYECKHE
u3zenus ¥ npuodopa, | TpeOOBaHMWS K MapaMeTpaM pa3padaTbiBAeMOro
CPOKHM BBITIOJIHEHHUSI | W3JENHs U IPHOOPA, CPOKH BHITIOIHEHHS ITAIIOB
9TanoB pa3paboTKu, | pa3pabOTKH, MepeyuHs U 00beMa TOKYMCHTAITHH.
nepeuHst 1 o0beMa | Biiamers: HaBbIKAMH COTJIACOBaHHUS
JIOKyMEHTaIHH TEXHUYECKHX TpeOOBaHHUH K MapaMeTpam
pazpabaTbIBacMOT0 M3EMHs ¥ IpHOopa, CPOKU
BBITIOJTHEHUSI 3TATIOB Pa3pabOTKH, IEPEUHs U
00beMa IOKyMEHTAIUH.
[K-2.4 YTouHser u 3HaTh: TpeOOBaHMS K TApaMeTpaM
KOPPEKTHPYET pa3pabaTbIBAEMOTO ONTHKO-3JIEKTPOHHOTO
TpeOOBaHUS K npudopa.
rapameTpam YMeTh: yTOUHATH U KOPPEKTUPOBATh
pa3pabaTbiBaeMOro | TpeOOBaHMS K MapaMeTpaM pa3padaThIBaeMOro
OTITHKO- OTITUKO-3JIEKTPOHHOTO MPHOOpA.
3NIEKTPOHHOTO Baaners: HaBbIKaAMHM MJIAHUPOBAHUS
npubopa KOPPEKTUPOBKHU TpeOOBaHMI K MapameTpam
pa3pabaThIBAEMOr0 OITHKO-JIEKTPOHHOTO
pudopa.
IIK-5 CriocobeH k MK-5.1 AHanuzupyer 3HaTh: COCTOSIHUE TEXHOJIOTUN U3TOTOBJIEHHUS,
paspabotke COCTOSIHUS cOOpKH, FOCTUPOBKH M KOHTPOJISI COBPEMEHHBIX
TEXHUYECKNX 3aIaHUH TEXHOJIOTHH OIITUYECKHX M ONTHKO-3JICKTPOHHBIX IPUOOPOB
Ha U3TOTOBJICHHE, W3TOTOBIICHMS, 1 KOMITJIEKCOB.
cOOpKy, IOCTHPOBKY 1 cOOpKH, IOCTUPOBKH | YMeTh: aHAJIM3UPOBATH COCTOSTHAE TEXHOJIOTHHA
KOHTPOJIb ONITHYECKHX, 1 KOHTPOJIA W3TOTOBJICHNUS, COOPKH, FOCTUPOBKH M KOHTPOJIS
OIITHKO-3JIEKTPOHHBIX, COBPEMEHHBIX COBPEMEHHBIX OITHYECKHX U ONTHKO-
MEXaHUYECKUX OTITHYECKUX U 3NIEKTPOHHBIX MMPUOOPOB U KOMILIEKCOB.
0JI0KOB, Y37I0B U ONITHKO- Bianers: HaBBIKaMU aHAJTIM3a COCTOSTHUS
neraien ANIEKTPOHHBIX TEXHOJIOTHi1 H3TOTOBJIEHUSI, COOPKH, FOCTUPOBKU
mpuOOpOB U Y KOHTPOJISI COBPEMEHHBIX ONTHYECKHX U
KOMIIJICKCOB OIITHKO-3JIEKTPOHHBIX MPHOOPOB M KOMILJIEKCOB.
IK-5.2 PazpabatsiBaet u 3HaTh: IPUMEHAEMYIO KOHCTPYKTOPCKYIO
BHOCHT JIOKYMEHTALHIO.
MPE/II0KEHHS 10 YMeTn: pazpabaTbiBaTh 1 BHOCHTD
KOPPEKTHUPOBKE MPEIIOKEHHS TI0 KOPPEKTHPOBKE
KOHCTPYKTOPCKOH | KOHCTPYKTOPCKOH JIOKyMEHTALMH.
JIOKyMEHTaIN Bnaners: HaBBIKAMH COCTaBIIEHHS! HOBOH

KOHCTPYKTOPCKON JOKYMEHTALIUU.




4

IK-5.3

PazpabarsiBaer 3HaTh: OCHOBHBIC COBPEMEHHBIC
TEXHOJIOTUYECKHE | TEXHOJIOTMYECKHE MPOLIECCHI U3TOTOBJICHUS
TIPOLIECCHI OIITHYECKHX, ONITUKO-3JICKTPOHHBIX,
W3TOTOBIICHUS MEXaHUYECKHX OJIOKOB, Y3JIOB H JICTAJICH.
OINITHYECKHUX, YMerb: pazpabaTbiBaTh TEXHOJIOTHIECKUE
OIITHKO- TIPOLIECCHI U3TOTOBJIEHHS ONTUYECKHX, OIITHUKO-
JJIEKTPOHHBIX, 3NIEKTPOHHBIX, MEXaHIMIECKHX OJIOKOB, Y3JIOB 1
MEXaHUYECKUX IeTanei.
OJIOKOB, Y37I0B U Biagers: HaBBIKaMU pa3pabOTKU
JeTanei TEXHOJIOTHYECKUX MPOIIECCOB U3TOTOBIICHNUS
OITUYECKHX, ONITUKO-3JICKTPOHHBIX,
MEXaHNYECKHX OJIOKOB, Y37I0B H JICTAICH.

12. O6bemM gUucUUNNUHbI B 3a4eTHbIX eauHuuax/yac — 5/180.

CDopma npOMe)KyTOHHOﬁ aTTeCTaumn: 3K3ameH

13. Buabl yye6Homn paboThbil:

TpygoemkocTb
Bug y4ebHol pabotbl Bcero Mo cemecTpam
6 cemecTp
AyLUTOPHbIE 3aHATHS 96 96
nexkumu 32 32
B TOM 4YmCheE: npakTnyeckme
naboparopHble 64 64
CamocTtosiTensHas paborta 48 48
B TOM Yucne: Kkypcosas paboTa (npoekT)
dopma NPoMEXYTOYHOM aTTecTaumnn 36 36
3K3ameH
Utoro: 180 180

13.1 CogepxaHue gUCUUNIINHDbI:

n/n HanmeHoBaHue pasgena
CopepxaHue pasgena QUCUUNInHLI
ONCUUNNUHBI
1. Jlekuum
1.1 BBeneHve B BONHOBOAHYHO BonHoBogHas oToHuka — onpeaeneHvne, NpeaMeT, Lenu, 3agaym u
POTOHUKY o6nactu npunoxeHns. OCHOBHbIE 3NEMEHTbI BONTHOBOAHOW (hOTOHMKMN.
1.2 ®usmka pacnpocTpaHeHns PacnpoctpaHeHue onTnyeckux BOrH B BewecTBe PasoBasi n
3NEKTPOMAarHNTHbIX BOSTH B rpynnoBas CkopocTb. [pynnoBoe Bpems 3agepxkn. OTpaxeHue u
ONTUYECKOM BOJTOKHE U npenomsieHne Ha rpaHvle ABYX ON3NeKTpukoB. Bo3byxaeHue
nnaHapHbIX ONTUYECKNX BOITOKOHHbIX CBETOBOAOB M hopma umnynbca. JMUcnepcuoHHble
BOITHOBOZAX. SIBNEHNS B ONTUYECKMX CBETOBOAAX. Yncnosas aneptypa.
MHOromMmo0BOCTb ONTUYECKOTO BOMOKHA.
1.3 MHorocnoviHble nnockue BonHoBogHbIE MOAbI MOCKMX BOMMHOBOAOB. TeopeTnyeckoe
BOJIHOBOAbI. onucaHve Mo B TPEXCITONHOM MilaHapHOM BOMHoBoge. [onockoBbie
BOMNHOBOAbI. BekTopHOE BOnHOBOE ypaBHeHne. Cnocobbl pelueHuns.
[ncnepcrnoHHble ypaBHEHNST MHOTOCITOMHBIX NTOCKMX BOJTHOBOOOB.
AHanuTuyeckoe onucaHne BOrIOHOBOAHBLIX MO, UX OPTOrOHaNbHOCTb,
ycnoBusi pa3oBOro CMHXpOHM3Ma Ha rpaHule pasgena
OV3NeKTPUYECKMX cped. Xapaktep pacrnpeieneHns HanpskEHHOCTEN
nonsa npu TE- n TM-nonspusauun. Bsaanmogencreme BONTHOBOAHbLIX
Mof. DNEMEHThLI TEOPUM CBA3AHHBLIX MOA.
1.4 Bparrosckuii nnaHapHbIn MnaHapHbI BONHOBOA, C MHOTOCIONHBIM BP3rroBCKNM 3epKarnoMm.
BOJIHOBOA,. YCcnoBusi BO3HMKHOBEHWSI U aHANMTUYECKOe ONncaHne BOSTHOBOAHBIX
MogA. VIx cornacoBaHue Ha rpaHuuax pasgena cpeg. [NoBepxHOCTHbIE
3aTyxatoLume 6parroBckne BOSHbI B MHOTOCIOMHbBIX AW3NEKTPUYECKUX
cpepnax. bparroeckue 3epkana. 'padmyecknin n YNCNEHHbIM MeToabI
peLleHUst AUCTNEPCUOHHBIX YpaBHEHUI. HopMrnpoBKa 1 KOMMNbIOTEPHOE
MOENVMPOBaHME BONTHOBOAHbLIX MOJ.
1.5 MexaHuambl notepb B onTnyeckux | lMornowieHne B maTepuane BonokHa. PaccesHune ceeTa B apyrue
BOJTHOBOAaX. mogbl. MoTepu Ha nsrnbe.
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1.6 MN3mepeHne napameTpoB M3mepeHre napameTpoB ONTMYECKOrO BONTOKHA: YMCIIoBas anepTypa;
3N1eMEHTOB BOJTHOBOLHOW MOZOBbI COCTaB ONTUYECKOro BOMOKHA, AMamMeTp CBETOBOrO NATHA.
(POTOHUKM.

1.7 YcTpoicTBa cornacoBaHus B OnTtunyeckoe cornacosaHue. BBoa v BbiBOA U3nyyeHus B
BOMHOBOAHOW (POTOHUKE. TOHKOMNMNEHO4YHbIN BOMHOBOA. YCTPOMCTBA COrnacoBaHus

MHTErpanbHO-ONTUYECKUX BONTHOBOAOB M BONTOKOHHbLIX CBETOBOOB.
eopesnyeckas nnaHapHasa nuH3a. CBaA3b Mexay BONTHOBOAAMM.
M3yyeHre ycnosuin BBoAA U3NYyYEHUS B LUMMHOPUYECKUNA U
niaHapHbIA BOJTHOBOAbI.

1.8 YnpaBneHvne usny4yeHnem B B3anmogencTeue ceeTa ¢ BelLleCTBOM. YNpaBieHne napameTpamu cpeg.
ONTUYECKNX BONTHOBOAAX Mopgynsums n nepekntodeHne ceeta. O6beMHbIE akyCTOONTUYECKME 1

3MNEeKTPOONTMUYECKME MOOYNATOPLI. VIHTerpansHo-onTuyeckue
Moaynatopbl OTBETBUTENN, pa3BeTBUTENN, NEePeKnoyaTeny KaHanos.
OnTnyeckne BeHTUNU. MynbTUnnekcopb! 1 4eMYNbTUNNEKCOPbI
1.9 KomnoHeHTbl BONTHOBOAHOM MpeobpasoBaTtenu mog. ICTOYHUKN U OeTEKTOPbI ONTUYECKOro
POTOHUKN. n3ny4veHus. BonokoHHo-onTnyeckue nasepsol. Jlasepsl ¢
pacnpeaeneHHon obpaTHoW CBA3b. BONOKOHHO-ONTUYECKME
AaTymkun. BonokoHHO-onTu4eckne MHpOPMaLNOHHO-N3MepPUTENbHbIE
cuctembl. BonokoHHbIe rupockonbl. MIHTerpanbHo-onTU4eCK1i
doToaeTeKkTop.
3. JTabopamopHbie pabombi

2.1 MexaHn3ambl noTepb B onTnyecknx | JlabopatopHasa pa6ota Ne 1 «MexaHusmbl notepb B OMNTUYECKMX
BOJTHOBOAAX. BOJTHOBOZAXY.

2.2 M3mepeHne napameTpoB JlabopaTopHas pabota Ne 2 «/3mepeHve napameTpoB 3MEMEHTOB
3r1eMeHTOB BOJTHOBOAHOM BOJTHOBOZHON POTOHUKNY.

(OOTOHUKMN.
2.3 YcTpoWcTBa cornacoBaHus B JlabopatopHass pabota Ne 3 «YcTponctea corracoBaHusi B

BOMHOBOAHOW (DOTOHUKE.

BOITHOBOAHOW (POTOHMKEY.

13.2. Tembl (pasaenbl) AUCUUNIUHBI U BUAbI 3aHATUN

Ne

n/
n

HaumeHoBaHue
pasgena guCUMNInHBI

Buabl 3aHsaTUIA (4acoB.)

Nekun

n

MpakTuyeckn

KoHTponb
JlabopaTtop |CamocTtosTensHas OHTPO

Bcero
Hble paboTta

BBegeHue B
BOITHOBOZHYHO
(POTOHMKY

dusnka
pacnpocTpaHeHus
ONEeKTPOMarHUTHbIX
BOIMH B ONTUYECKOM
BOMOKHE W MnaHapHbIX
OMTUYECKUX
BOMNHOBOAAX.

16

MHorocnowHble
NnnockKue BONHOBOAbI.

15

Bparrosckuii
nnaHapHbIA BOMTHOBOA.

14

MexaHn3ambl NoTepb B
ONTUYECKNX
BOMHOBOAAX.

14 6 4 27

NamepeHune
napameTpoB
3NeMEeHTOB
BOITHOBOZHOM
(OOTOHUKM.

20 34

YcTponcTtea
cornacoBaHus B
BOJTHOBOHOM
(POTOHUKE.

30 6 4 43

YnpaeneHue
N3ny4YyeHneM B
ONTUYECKNX
BOJTHOBOAAX

KoMnoHEeHThI
BOJTHOBOAHOM
POTOHMKN.

NToro

32

64 48 36 180
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14. MeToanyeckme ykasaHus ans o6y4aroLmxcs no 0CBOEHUIO AUCLUNIIUHDbI

1)

OCHOBHbIMW 3Tanamn 0CBOEHUSA ANCUUNINHBI ABASIOTCS:

Nlekunn. B xope NEKUMOHHbIX 3aHATUM CTyOeHTY HeoOXOAMMO BEeCTW KOHCMEKTUpOBaHWe
yyebHoro matepuana. Obpalwiate BHUMaHWE Ha KaTeropuu, OpMyIIMpPOBKKU, pacKpbiBatoLne
CoAepXaHne TexX WM MHbIX SIBIIEHWA W MPOLECCOB, Hay4Hble BbIBOAbI W MpakKTUYecKkune
pekoMeHAaumm1, NOMOXUTENbHbIA OMbIT B OPaTOPCKOM WCKyccTBe. XKenaTenbHO OCTaBuUTb B
paboymx KOHCrekTax nomsd, Ha KOTopbIX AenaTb MOMETKM M3 peKoMeHOOBaHHOW nuTepaTtypbl,
OONOMHAKWME MaTepuan MpoChAyWaHHON NeKkuMn, a Takke noavepkuBalowme ocobyro
BaXXHOCTb TE€X UIN MHbIX TEOPETUYECKMX NONoXeHWn. 3agaBaTb nNpenogaBaTesniio yToYHsALWme
BOMPOChI C LEeSblo YACHEHUS TEOPETUYECKMX MONOXEHUN, paspeLleHmns CopHbIX CUTyauni
JlabGopaTopHble 3aHaTtuda. [lpyu nogrotoBke K nabopaTopHbIM  3aHATMAM  CTyAeHTam
PEKOMEHAYETCH: BHUMATENbHO 03HAaKOMUTBLCA C TeMaTuKon nabopaTopHon paboTbl, MPOYeCcTb
KOHCMEKT neKkunm no Teme, U3yYnTb PEeKOMEHAOBaHHyl nuTepaTypy; COCTaBUTb KpaTKui
KOHCMEKT, B KOTOPOM yKasaTb uenb paboTbl, obopyaoBaHue, onucaHue yCTaHOBKW/MeToaa
pacyeta UM MeTOOMKA U3MEPEHWs;  MPOBEPUTb CBOW 3HAHWUA, OTBEYasi Ha BOMPOCHLI Ans
CaMOMNpOBEPKU; eCrnn BCTPETATCA HE3HAKOMble TEPMUHbI, 06a3aTenbHO 06paTUTLCA K CrioBapro
n 3adukcmpoBatb UX B TeTpagu; npu 3aTpyaHeHusx copMynupoBaTb BOMPOCHI K
npenogasartento

CamoctodarenbHas _paboTta crtygeHTa. WM3ydeHne y4eOHOW, HayyHOM WM METOANYECKOWN
nuTepaTypbl, MatepmanoB Nepuoanvyecknx U3gaHuni C npuUBreYEHNEM INEKTPOHHbIX CPeacTs
Hay4YHOWN MHOPMAaLMMK.

MogrotoBka K aTtrectaumn. B xoge noarotoBkM K TeKylWMM aTTecTaumsiM U NPOMEXYTOYHOM
aTTecTauum CTyAeHTYy PEeKOMeHOyeTCs aKTUMBHO MCMONb30BaTb ANEKTPOHHLIN 0BpasoBaTenbHbIN
noptan Moodle — anekTpoHHasi cpefa ANCUMNIMHDI, C NPeaoCTaBneHneM nNpe3eHTaummn NeKLni,
3a4aHun Ansi BbINOMHEHMS NPaKTUYeCcKkux paboT, AONOMHUTENBLHOIO TEOPETUYECKOro MaTepuana u
HOpPMaTMBHO-NPaBOBbIX AOKYMEHTOB MO TEMaM U NepeyHen BONPOCOB Arsi NOArOTOBKU K TEKYLLMM
aTTecTauusM U NPOMEXYTOYHOW atTecTtauun. Takke CTyAeHTYy pekOMeHOyeTCs WCMoNb3oBaTb
BeCb Habop MEeTo4oB M CPeACTB COBPEMEHHbIX MHEOPMALMOHHBIX TEXHOMOMMA AN U3yYeHUs
OTEYECTBEHHON K 3apybexHon nuTepaTypbl NO OUCUMNIMHE, OLEHKM U aHanusa ee TeKyLlero
COCTOSIHMS W nepcrnekTMB pa3sutus. EMy npegoctaBnsieTcs BO3MOXHOCTb pabotatb B
KOMMbIOTEPHBIX Krnaccax akynbteTa (313a aygutopus), uMeTb A0CTyn K VHTepHeT-pecypcam u
9MIEKTPOHHOM MOYTE, UCMONb30oBaTb MMEKLWMecs Ha Kadegpe ONTUKM M CNEeKTPOCKOMMK
dumanyeckoro hakynbteta MHPOPMAaLMNOHHbBIE TEXHONOMMKU, MCMONb30BaTb Pecypcbl 30HarbHOM
Hay4yHon 6ubnuotekmn BIY, B TOM Yncne anekTpoHHO-6MBNNMOTEYHbIE CUCTEMBI.

15. NepeyeHb OCHOBHOW U AOMNONTHUTENILHON NUTEpPaTypPbl, PECYPCOB UHTEPHET,
Heo6Xxo0ANMbIX ANA OCBOEHUA AUCLUNNUHbI

a) OCHOBHas NuTepaTypa:

Ne n/n NcToYHMK

3eneHoBckui, M. C. OCHOBbI UHTErpanbHOM U BOSTOKOHHOW ONTUKK: y4ebHoe nocobue : [16+] /
M. C. 3eneHoBckuin. — EkatepuHbypr : U3g-Bo Ypanbckoro yH-Ta, 2019. — 132 ¢. — ISBN
978-5-7996-2529-0 ; To xe [OnekTpoHHbIN pecypc]. — URL:
https://elar.urfu.ru/bitstream/10995/68355/1/978-5-7996-2529-0_2019.pdf

Canex, B.E.A. OnTtuka n doTtoHuka. MNMpuHuunel 1 npumeHenus: [ysebHoe nocobue] : [B 2 T.] / b. Canex,
2. M. Tenx ; nep. ¢ aHrn. B.J1. Aebpoa .— OonronpyaHein : N3a. Oom "Untennekt" — 2012 .— 759 c.

Tlangc6epr, .C. OnTuka : yyebHoe nocobue / I.C. Jlanacbepr. - 6-e u3g., ctepeoT. - M. :duamatnur,
3. 2010. - 848 c. - ISBN 978-5-9221-0314-5 ; To e [OnekTpoHHbIA pecypc). - URL:
https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969

"oHuapeHko, A. M. OcHoBbl Teopun onTrudecknx BonHoogos / A. M. FoH4apeHko, B. A.
4. KapneHko, . A. ToH4apeHko. — MuHck : Benopycckasa Hayka, 2009. — 296 c. — Pexum
poctyna: no nognucke. — URL.: https://biblioclub.ru/index.php?page=book&id=89939

AOoNoNHUTENbHadA nutepartypa:

Ne n/n McToYHMK

Koctbines, Bnagumup NeBaHoBmY. BONoOKOHHO-OMTUYECKME CUCTEMBI Nepeaaydn nHpopmMaumm : yuebHoe
nocobue ans By30B Mo Kypcy "OnektpoanHamuka CBY" / B.W. KocTbines ; BopoHex. roc. yH-T .—

5. Boponex : J10OIM BIY, 2006 .— 41 c. : un .— Bubnuorp.: ¢.40 .—
<URL:http://www.lib.vsu.ru/elib/texts/method/vsu/may07100.pdf>.



https://biblioclub.lib.vsu.ru/index.php?page=book&id=82969
https://biblioclub.ru/index.php?page=book&id=89939
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LlykaHoB, B.H. BonokoHHo-onTu4eckasa TexHuka. Mpaktnyeckoe pykosoacteo / B.H. LlykaHos, M.A.

6. Akoenes. - M. : Hdppa-NHxeHepus, 2014. - 304 c. - ISBN 978-5-9729-0078-7 ; To e [QneKTPOHHbIN
pecypc]. - URL: //biblioclub.ru/index.php?page=book&id=234772

7 MuTtpoxuH, B.E. N3amepeHuns B BONMOKOHHO-ONTUYECKUX cUCTEMaX nepenadn. [ONeKTPOHHbIA pecypc] —
| OnekTpoH.gaH. — M. : YML XKAT, 2007. — 197 c. — Pexwum goctyna: http://e.lanbook.com/book/59902
LWaHruHa, J1.1. KBaHTOBasA 1 onTuyeckas anekTpoHuka : yyebHoe nocobue / J1.W. LWaHruHa. - Tomck :

8. TomcKMI rocyAapCTBEHHBIN YHUBEPCUTET CUCTEM YNpaBneHus n pagnoanekTpoHukn, 2012, - 303 c. ; To
xe [OnekTpoHHbIn pecypc). - URL: //biblioclub.ru/index.php?page=book&id=208584

B) MHPOPMALIMOHHbIE 3NEKTPOHHO-06pa3oBaTebHble pecypcsbl:

Ne n/n Pecypcbl UHTepHeT
9. OneKTpoHHO-6MbnnoTevHas cnuctema "YHuBepcutetckas bubnuoteka online" — http://biblioclub.ru/
10. OneKTpoHHO-6MbnnotevHas cnuctema "KoHcynbTaHT cTygeHTa" — hitp://www.studmedlib.ru
11. AneKkTpoHHO-6MbnnoTevHas cnucrema "Maxb" — https://e.lanbook.com/
12. HaunoHanbHbI Lndgposoin pecypc "PYKOHT" — http://rucont.ru
13 http://www.lib.vsu.ru — 3oHanbHas Hay4Has 6ubnuoteka BI'Y

16. YyeGHO-MeTOAMYECKOE ObGecnevyeHne Ans opraHM3aumm camoCcTosATeNIbHON
paboThl:

Ne n/n McTouHMK

1 Canex, b. OnTnka n doTtoHuka. MNpuHUMNBI U NpUMeHeHus: y4ebHoe nocobue : [B 2 T.] / B. Canex,
M. Teinx ; nep. ¢ aHrn. B. J1. ebposa. — JonronpyaHbin : N3g. gom «MHTennekTy, 2012. — 759 c.

3eneHoBckun, M. C. OcHOBbI MHTErpanbHOM U BOSTOKOHHOM ONTUKK: ydebHoe nocobue : [16+] /

M. C. 3eneHoBckun. — EkatepuHbypr : N3g-Bo Ypanbckoro yH-tTa, 2019. — 132 ¢c. — ISBN

978-5-7996-2529-0 ; To xe [OnekTpoHHbIN pecypc]. - URL:

https://elar.urfu.ru/bitstream/10995/68355/1/978-5-7996-2529-0 2019.pdf

17. UHoOpMaLMOHHbIE TEXHONOrMu, MUcnonb3yemMble AnA peanu3auum ydyebHom
AUCUMNNWHBI, BKMKO4Yas nporpamMmMHoe obecrneyeHue U UMHGpOPMaLMOHHO-
cnpaBoOYHble CUCTEMBI (NpU Heob6xoaNMMOCTH)

Mpn peanusaumMnm AMCUMNIUHBI C UCMNOMb30BaHWEM OUCTAHLMOHHBLIX Obpa3oBaTenbHbIX
TEXHOMOIMMMN  MCMNOSb3YTCA WHCTPYMEHTbI  9NIEKTPOHHOM  MHGAOpPMaLMOHHO-06pa3oBaTebHON
cpeabl BIY «3nekTpoHHbI yHuBepcuteT BIY» (https://edu.vsu.ru) w/vnn “MOOK BIY”
(https://mooc.vsu.ru), cepsucbl BuaeokoHdepeHumn (BigBlueButton, Zoom, Discord u gp.),
3NEeKTPOHHas no4vta, MecCceHaXepbl U COLCETH.

18. MaTepnanbHO-TeXHU4YECKOe obecneyeHme AUCLUNIINHDI:

YyebHasa ayautopusa (aya. 133): cneumnanuanposaHHasa mebernb, NPoeKkTop, HOYTOYK, aKpaH.
WinPro 8, OfficeStandard 2019, «AHTunnarnat.BY3», MathWorks TotalAcademicHeadcount
394018, r.BopoHex, nnowaab YHmBepcurteTckas, a.1, nom.l, atax — 1, nom. 136

YyebHasa ayautopusa (aya. 329): cneunanuanposaHHasa mebenbs 394018, r.BopoHex,
nrowagb YHuBepcuteTckas, 4.1, nom.l, atax — 3, nom. 136

YyebHas ayauntopus (aya. 129): cneumanumanpoBaHHaa mebenb 394018, r.BopoHex,
nnowans YHuBepcuteTckas, 4.1, nom.l, atax — 1, nom. 141

19. ®PoHA OLEHOYHbIX CPEeACTB:

HanmeHoBaHue WHankaTop(bl)
Ne KomneTteH
pasgena QUCLUUNIUHGI OOCTXKeHUs OueHouHble cpeacTBa
n/n uuns(un)
(mogyns) KoMneTeHumn
BeegeHuve B
1 BOJTHOBOZHYHO MK-1.1 CamocTodaTenbHble 3a4aHus ong
) (POTOHMKY U 3rIEMEHTHI MK-1.4 KOHTPONSA OCBOEHUA ANCUMUMNIIVHBI
Teopun nHopmaumm MK-2.1
dusnka MK-1 MK-2.2
pacnpocTpaHeHus MK-2 MK-2.3
3ANEKTPOMarHUTHbIX MK-5 MK-2.4
CamocTodaTenbHble 3aJaHns Ans
2. | BOMH B ONTUYECKOM MIK-5.1 KOHTPOJI OCBOEHUS ANCLUNNINHBI
BOJIOKHE W NIiaHapHbIX MK-5.2 P Ancu
ONTUYECKMX MK-5.3
BOMHOBOAAX



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://mooc.vsu.ru/
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HaunmeHoBaHve WuaukaTtop(bl)
No KomneTeH
/n pasgena QUCUMnimvHbI Lsi(n) OOCTWKEHNS OueHouyHble cpeacTBa
(mogyns) KoMneTeHumu
Bparrosckum .
3. P OtyeT no nabopatopHon paboTe

nnaHapHbIN BONHOBOA

MexaHn3mbl noTepb B

4. | onTUYeCcKux OtyeT no nabopaTtopHon paboTe
BOJTHOBOAAX
NamepeHune CamocTosiTenbHble 3ajaHns Ans
5. | napameTpoB 3neMeHToB KOHTPOJISi OCBOEHUST ANCLUMNINHDI
BOJTHOBOZHOW hOTOHMKM OTt4eT no nabopaTopHon paboTe
YcTponctea

cornacosaHuA B

6. OTt4yeT no nabopaTopHo paboTe
BOMOKOHHO-OMNTUYECKMX
cucTemMax CBsi3u
YnpasneHue
N3ny4yeHnem B _
7. y OtyeT no nabopaTtopHon paboTe
ONTUYECKMX
BOMNHOBOAAX
KoMNOHEHTHI .
OTtyeT no nabopaTopHon paboTe
8. | BONOKOHHO-OMTUYECKNX
Tect
CUCTEM CBSA3M
MpomexyTouHas aTTecTaums KWM (MepeyeHb BonpocoB +
dopma KOHTPONsi — 9K3aMeH MpakTnyeckme 3agaHuns)

20. TunoBble OLEeHOYHbIE CpeAcTBa U MeToAMYeCKUe mMatepuanbl, onpeaenstowme
npoueaypbl oLeHUBaHUA

20.1. TeKyLLM KOHTPOIb YCNEBaeMoCTH

KoHTponb ycneBaemMocTV NO AWCUMMNIIMHE OCYLLECTBNSAETCA C MOMOLLBIH CneayroLmx
OLEHOYHbIX CPEACTB: BbINOMHEHMS nNabopaTopHbIX paboT, NPakTUYECKMX U TECTOBbLIX 3ad4aHUN.

BbinonHeHne nabopaTopHbiX paboT COCTOUT C U3YyYEeHUS KpaTKUX TEOPETUYECKNX CBEAEHNIA
no n3y4yaemMmoMy BOMPOCY, O3HAKOMIIEHUIO CO CTEHAOM UM METOAMKOW BbIMONTHEHMS NPaKTUYECKON
4YacTu 1 NOMyYeHnst 4onycka NyTem OTBeTa Ha KOHTPOSbHbIE BOMPOCLI. B pedynbTaTe BbINOMHEHMS
nabopaTopHon paboTbl OhopMISETCSA OTYET CO CTPYKTYpPOW: Tema, Lenb, TeopeTudyeckas 4acTb
(onpepenenns, BbiBOA4 (bopMyn), npakTnyeckas 4yacTb (Tabnuubl, rpaduvku, pacyeTbl), BbliBOA.
MNMocne BbINONHeHWs BCex nabopaTopHbIX paboT NPOBOAMTCSH UTOFOBOE TECTUPOBAHME.

CamocTodaTenbHble 3agaHva opmMynupyroTca npenogasaTeneM Mo OKOHYaHUMU 3aHATUSA
ANs 3aKpenneHust oby4varolmMMcst NPOMOEHHOro MaTtepuana (COAepXWUT nepeveHb 3adad ans
BbIMOMHEHNS / BONPOCOB) MM NOATOTOBKE K MOCNEAyWuM 3aHaTuaM. Ha cnefyrowemM 3aHatum
npenogasaTtenb OCYLLECTBNSET MONHYH/BbIGOPOYHYIO NpOBEepKa BbINOMHEHUA obyyaloLlmmMmcs
AOMaLIHMX (CaMOCTOSITENbHbIX) 3afaHui. B cnydae HeBbINOMHeHWs obyyarowmumcs gOMAaLLHEro
(camocTodaTenbHOro) 3agaHusa (nNo nabopaTtopHOMY 3aHATUIO) MpenofaBaTeflb He OueHuBaeT
paboTy oby4vatolierocs Ha Tekywem nabopaTopHOM 3aHATUM Bbiwe 2 6annoB (MonoXuTernbHasa
oueHka (3/4/5) moxeT 6biTb BbICTaBneHa MO pesynbTaTamM BbIMNOMHEHUS WHOWBWAYaNbHOrO
3agaHus).

Mpumep TecToBbIX 3adaHUN:

1. NocTaBbTe B COOTBETCTBUE NACCUBHbIE 31IEMEHTLI BOITOKOHHO-ONTUYECKUX NIMHUIA CBA3N K UX
onpegeneHnam

BapwuaHTbl anemeHToB: Cnnuttep, ATTeHoaTtop, BonokoHHO-onTuyecknii punbTp, BonokoHHO-
onTunyeckuin nsonatop, Kommytatop, OnTnyecknii pasbem.

OnemMeHTbl Onpegenenns

YyCTPOWCTBO, NpeAHa3HaYeHHoe ANs NoAaBneHns o6paTHOro OTPaXKeHWs B
BOJIOKOHHO-OMTUYECKUX JNIMHUSIX CBSI3N U UMEoLLEeE MUHMMATbHbIe
BHOCKMbIE NOTEPY B NPSAMOM HanpasneHUN.

3MEMEHT, NPUKPENIIEHHbIN K OOHOMY M3 ONTUYECKMX kKabenen unm
OTAEeNbHOM YacTn 06opyaoBaHUA ANS OCYLLECTBNEHUS YacTbIX
COeANHEHUI/pa3beANHEHNI ONTUYECKMUX BOJIOKOH U Kabenen.
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MoaMULMPYET NPOXOAsLLEE Yepe3 HEro ONTUYECKOe N3IydeHne 3a cYeT
N3MEHEHNs cneKkTpasribHOro pacnpeaeneHmst MOLLHOCTMY.

3MEMEHT, UMEILLMIA OauH N Gonblue NOPTOB, KOTOPbIe NepeaaroT,
GNOKMPYIOT UMK NepeHanpPaBnAOT ONTUYECKY0 MOLLHOCTb B OHO 13
BOJIOKOH B BOJIOKOHHO-ONTUYECKUX NTUHUSAX CBA3MW.

SNIEMEHT, Ocyu.l,eCTBHFIPOU.I,MVI ynpasldemoe ocnabneHue curHana B
BOJTOKOHHO-ONTUYECKOW IMHUU nepegadn.

aneMeHT, obnagawoLwmin Tpems unm 6onee noptTamu 1 pacnpeaensioLLmn
MOLLHOCTb MeXay HUMW B onpeaerieHHOM COOTHOLLEHUM 6e3 Kakoro-nmbo
YCUMNEHUS, NEPEKIIOYEHNA NN KAKON-TO MOAYNSALIMN.

2. MNocTaBbTe B COOTBETCTBME NACCUBHbIN 31EMEHT U €ro NapameTpbl

OnuncaHune ycTponcTea HasBaHue ycTponctea

YyCTPONCTBO, 06bIYHO UMeEtoLLEE OAUH
BbIXOHOW MOPT 1 ABa Unu Gonblue BXOAHbIX
nopToB

YCTPONCTBO, UmetoLLee 06bIYHO OAMH BXOAHOM
NOPT M HECKONbKO BbIXOAHbLIX MOPTOB

BapuaHTbl oTBETa: KOMGanHep, CNNUTTEP, CPOCTOK.

3. BbibepuTe 0anH Nnn HECKONbKO OTBETOB
N36biTOYHbIE NOTEPU
a) 9To 06Lasa MOLLHOCTb, NOTEPSHHAst B YCTPOUCTBAX BETBMEHMS, KOraa ONTUYECKUA curHan
nogaeTcs B MoprT i,
b) 3TO MOWHOCTL, NOTEPSHHAs B OAHOM OMTUYECKOM NopTe, Korga B HEro NogaeTcs curHan,
C) saBnsaTCcsa MaccMBoM u3 N 3HadYeHUn Ansa ycTporcTBa BeTBneHnsa ¢ N BXogHbIMU nopTamu,
Nno 0OQHOMY 3HAYEHUIO AN KaX4oro BXOAHOro nopTa i,
d) sensietcs maccuBoM M3 N 3HaueHu Ons ycTponcTBa BeTBNeHus ¢ N BXOOHbIMW nopTamu,
no N 3HayeHun ons Kaxxgoro BXogHOro nopra i.

4. MocTaBbTe B COOTBETCTBME NapamMeTp pa3BeTBUTENs U ero onpegeneHune

OnpegeneHuve NapameTp

OTHOLLEHNE ONTUYECKOW MOLLIHOCTH,
nocTynatoLien Ha BXOAHOW NOpPT pa3BeTBUTENS, K
obLLen MOLHOCTM Ha Bbixoae NtoOoro BbIXOAHOIo
nopTa, BblpaXkeHHoe B Ab

OTHOLLEHWE OMNMTUYECKOW MOLLHOCTU, U3Ny4aemon
OOHMUM BbIXOZHbIM MOPTOM, K CYMME ONTUYECKNX
MOLLIHOCTEW, U3y4aeMblX BCEMU BbIXOAHbLIMM
noptamu

Mepa TOro, HaCKOJbKO BbIXOA4HAst MOLHOCTb
paBHOMEPHO pacnpefeneHa Mexay BbIXOAHbIMU
nopTamMun pa3BeTBUTENS

BapwuaHTbl napameTpa: 04HOPOAHOCTb, KO3(PUUNEHT BETBNEHMS, KOIPPULNEHT YyCUNEHNS,
N306bITOYHbIE NOTEPU.

5. BbibepuTe 0ANH NN HECKONBbKO OTBETOB
HepasbemHoe coeanHeHne, nnm CpocTok, NOCTOSHHO coeanHsaeT ABa BoMnokHa. CyLlecTByoT
crneayoLwme TUnbl Hepa3beMHbIX COeQMHEHN (CPOCTKOB):

a) CeapHoe coeguHeHune

b) MNpyxnHHOE coeauHeHne

c) PasbémHoe coeguHeHune

d) MexaHunyeckoe coeanHeHve

6. Ha p1cyHke nokasaH cnnaBHOW pa3BeTBUTENb C BUKOHMYECKMIA OTBOAAMMN.
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YpoBeHb MOLLHOCTHW, NepeLLeLllen N3 0gHOro BONOKHa B ApYyroe, MOXET ObITb U3MEHEH NyTEM
N3MEHEHMA CrneayLmx napameTpoB:

a) ypoBeHb MOLLHOCTU Ha BXoae,

b) pasHocTb pagnycoB cepaueBuH B 06nacTu cBaau,

C) paauyc cepaueBuHbl B ob6nactu cBaswm,

d) TemnepaTypa cBapku Npu N3roToBNeEHUM pa3BeTBUTENS,

e) AnvHa obnacTtu cBsi3W, Yepes KOTOPYH OCYLLIECTBISAEeTCS B3aMMOLENCTBUE ABYX MOSEN.

Bb|6ep|/|Te OOWNH NI HECKOJ1bKO OTBETOB.

7. Kaknm napameTpom onpeaensieTcst KoappumumeHT pas3BeTBneHms B M306paxeHHOM Ha pUCYHKe
passeTBuTENE (BbibEPUTE BEPHOE 06O3HAYEHME)

Py

OO0 O TO
VT TUTT
ENGIN)

N N N N N

3
Bbl6epI/1Te OANH U HECKOJTbKO OTBETOB.

8. PasBeTBUTEMNDb, MOKA3aHHbLIN Ha PUCYHKE HNXE ABINAETCA

a) pasBeTBMTENEM MOLLYHOCTM 2X1
b) passetBuTEnem mowHocTM 1x3
C) pasBeTBUTENEM MOLLHOCTU 1X2
d) pasBeTBMTENEM MOLLYHOCTM 2X2
e) pasBeTBuUTEriemM MoLiHocTH 3x1

Bbl6epI/1Te OAUH U HECKOJTbKO OTBETOB.
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9. YCTpOMCTBO, KOTOPOE YMEHbLUAET NMHTEHCMBHOCTb CBETOBOIO CMrHana, npoLleaLlero Yyepes Hero
Ha3blBaeTCA

a) aTTeHaTopoM

b) nornotutenem

C) cnnNuTTEepom

d) oTpaxartenem

e) Bbibepute 0guH uUnm HECKObKO OTBETOB.

10. MNpn NpoeKTMPOBaHMN ONTUYECKNX N3ONSITOPOB MCMONb3yeTcA
a) addekT 3eebeka
b) doToadhdekT
c) addekT MNenbTbe
d) adbdekT Papages

Bbl6epVITe OAVH NN HECKOJ1IbKO OTBETOB.

11. BHOCKMMbIE NOTEPM 3a CHET MEXAHNYECKOrO COEaUHEHUST OOLIMHO MEHbLLE, YEM 3a CYET
CBapHOro COeANHEHUS.

a) BepHo

b) HesepHo

12. MHOromoZ0Bble ONTUYECKME BOSIOKHA CO CTyrNeH4YaTbiM NokasaTenemM npenomreHns obnagarT
a) ManbiM QuaMeTpoM CepALEBUHbI U MarbiM 3HAYEHMEM YMCIIOBOW anepTypbl,
b) manbim gnameTpom cepaueBUHbI U BbICOKMM 3HAYEHNEM YMCITOBOW anepTypbl,
c) 6onblMM AaMeTPOM CepALEBUHbI U MarnblM 3HAYEHMEM YUCIOBON anepTypbl,
d) GonbluMmM AnaMeTpoM CepaueBUHbI U BbICOKUM 3HAYEHNEM YMCITOBOWN anepTypbl.

Bb|6ep|/|Te OAVH NN HECKOJ1IbKO OTBETOB.

13. B BONOKOHHO-OMTUYECKMX NIMHUSAX CBA3W NPUMEHSIOT CNEeAYOLINE UCTOYHUKN U3MYYEHNS:
a) NIOMUHECLEHTHbIE Namnbl,
b) BakyymHble gnoapl,
c) doTtoamoasl,
d) nasepHble gnoapl,
€) cBeTousny4varoLme anoabl,
f) peHTreHoBckas TpyOka.

Bb|6ep|/|Te OAVH TN HECKOJIbKO OTBETOB.

14. CeerT, nany4daembli cBeTOANOOaMUN
a) SABNseTCs MOHOXPOMAaTUYHbIM,
b) He sBNAeTCSA KOrepeHTHbIM,
C) He siBNSieTCA MOHOXPOMAaTUYHbIM,
d) usny4aetcs B KOHyce nog MarbiM Yriom,
€) SABMSETCS KOrepeHTHbIM.

Bb|6ep|/|Te OAVH NN HECKOJIbKO OTBETOB.

15. CeeTouanyyatowmm gmoa
a) MoxeT 6bITb CHOPMUPOBAH TONBKO Ha OCHOBE p-N-Nepexoaa,
b) moxeT BbITb ChOpMMPOBaH Kak Ha OCHOBE p-n-nepexoa Tak u reteponepexoaa,
C) MOXeT ObITb ChOpMMPOBaAH TOSBLKO HAa OCHOBE reTeponepexoaa.

16. B MHOromoaoBbIX nasepax
a) WHTEHCMBHOCTb BCEX MO OAMHAKOBA,
b) unanyyaetca gomuHaHTHaa mMoga Xenaemow ANWHbl BOMHbI M OOKOBbleE MOAbI MEHbLUEN
aMmnnuTyasbl,
C) cywecTByeT pacnpeaeneHme MOLHOCTM MO MOAaM,
d) usnyyaetca 6okoBas Moga >KenaemMon AfIMHbl BOSIHbl M AOMWHAHTHbIE MOAbl MEHbLUEN
aMmnnuTyabl.

Bb|6ep|/|Te OAVH NN HECKOJIbKO OTBETOB.
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17. YCTPOMCTBO, KOTOPOE NMPUHUMAET NUCKaXXEHHbIA OMTUYECKUI CUrHan Ha CBOW BXo, U
npeobpasyeT ero B NOYTU naeanbHy0 KON CUrHana, NoxXoXylo Ha Ty, Kakasa Obina nepegaHa
npeablayLwmm nepegaTymkom ABnseTcs

a) ONTMYECKMM ycunuTenem,

b) TepmuHaTopom,

C) nasepowm,

d) pereHepaTopom.

18. CyLuecTByIOT crnegyoLine ycunurtenu ontuyeckoro curHana s BOJIC:
a) ycunuTenu Ha nonynpoBOOHUKOBbLIX TPaH3MCTOpaXx,
b) ycunutenu Ha nermpoBaHHOM BONOKHe,
C) ycunuTenu Ha rasoBblX fasepax,
d) ycunutenu Ha nasepHblX Avoaax,
e) OperroBckme ycunurenu,
f) pamaHoBCkue ycunurenmu.

Bb|6ep|/|Te OOWH NJTN HECKOJ1bKO OTBETOB.

19. Kakown BuMa gucnepcum oTCyTCTBYET B OAHOMOOOBOM BOJIOKHE?
a) MexmoaoBasi ancnepcus,
b) xpomaTuueckas aucnepcus,
C) nonspusauMoHHas MogoBas aucnepcus,
d) maTepuanbHasa gucnepcusi.

20. MaTepuanbHas gucnepcus

a) SABnsieTCs rMaBHOM COCTaBNAOLLEN AUCIEPCUN B CUCTEMAX C OAHOMOLOBbLIM BOJIOKHOM,

b) BbI3BaHa TeMm, YTO pas3nNUyHble ANVHbLI BOMTH NPOXOAAT Yepe3 onpenerieHHble MmaTepuanbl ¢
OO MHaKOBbIMWN CKOPOCTAMM,

C) BbI3BaHa TeM, YTO pasnuyHble MaTepuanbl NO-pasHOMY MOrMOWAaT CBET OOWMHAKOBOWM
OTTMHBI BOSHBbI,

d) gaBnseTcsa rmaBHOW COCTaBNAOLLEN AMCNEPCUMU B CUCTEMAX C MHOrOMOLOBbLIM BOFTOKHOM,

€) Bbl3BaHa TeM, YTO pa3nuyHble ANNHbI BOMH NPOXOAAT Yepes onpeaeneHHble Matepuansl C
pPasfiMyHbIMU CKOPOCTSMW.

Bbl6epI/1Te OAUH U HECKOJTbKO OTBETOB.

21. XpomaTunyeckasa gucnepcumsi
a) He 3aBUCUT OT ANWUHbI BOSHbI CBETA,
b) saBnaetca komOuHaumen maTepmanbHON 1 BONHOBOAHOW aucnepcun,
C) Bbl3BaHa BOIHOBOW HE3aBUCMMOCTbIO FPYMNMOBOW CKOPOCTM B BOMOKHE,
d) BbI3BaHa BOMIHOBOW 3aBMCMMOCTbLIO FPYMNMOBON CKOPOCTM B BOMOKHE.

Bb|6ep|/|Te OAVH NN HECKOJIbKO OTBETOB.

22. B HEKOTOPbLIX CryYasax co3faloTcs pan Hanps>KeHHbIX COCTOAHUIN, BO3HUKAIOLMX B BOJSTIOKHE B
npoLecce NpoM3BOACTBa UM HAMOTKWU. CepaeyvHUK BONoKHa 1 0605o4ka hopmmpytoTcs B
npoLecce MexaHN4eCcKoro BblTArMBaHWs, Bbi3blBaKOLLEro Henpeackasyemoe ABOVHOE
ny4yenpenomrieHne B BOMNOKHE (MpmBoadLwee K 0OMeHy MOLLHOCTAMU MeXAy ABYMSI COCTOSHUSIMU
nonspusauun), B pesynbstaTe 4yero apeKkTmBHas CKopoCTb pacnpocTpaHeHUs ceBeTa B cpefe
3aBMNCUT OT OpUEHTaLMM SNEKTPUYECKOro Nons ceeTa. ATo NPMBOAUT K BOSHUKHOBEHUIO

a) nonsapu3aunoHHOM gucnepcuu,

b) martepuanbHol gncnepcum,

C) MoJgoBOW gucnepcun,

d) xpomaTuyeckon gucnepcum,

e) BUpPTyanbHOW AMCNepCUn.

Bb|6ep|/|Te OAVH NN HECKOJIbKO OTBETOB.

23. CyLlecTBYIOT crneayoLume OCHOBHbIE BUAbI NOTEPb B ONTOBOOKHE:
a) noTepwu, Bbi3BaHHblE HECOBEPLLEHCTBOM OMTOBOJIOKHA,
b) cobcTBeHHbIE BHYTPEHHME NOTEpPW,
C) noTepwu, Bbi3BaHHblE HECOBEPLLUEHCTBOM UCTOYHMKA U3NYYEHWS,
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d) BHewHue noTepw,

€) HecobCTBEHHbIE BHYTPEHHMNE NOTEPW,
f) cobcTBEHHbIE BHELLHME MOTEPM,

g) paccesiHue Panes

Bbl6epVITe OA4VH NN HECKOJ1IbKO OTBETOB.

24. BHelwHMe noTepun NOrnoLLeHns Bbi3BaHbI
a) TOmnbKO MOMEKYNSAPHbLIM CTPOEHMEM MaTepuana BofHOBOAA,
b) Hanuumem npumecen TonNbLKO B BMAE M'MAPOKCUITBbHBIX Fpynmn,
C) HannymMeMm npumecen TONbKO B BUAE MeTanmnos,
d) HannumMem npumecen MeTansioB U MMOPOKCUIBHBLIX FpymMn.

Bb|6ep|/|Te OOWH NJTN HECKOJ1bKO OTBETOB.

25. PaneeBckoe paccesiHne
a) He 3aBUCUT OT ASINHbI BOJTHBbI,
b) npsamo nponopunoHanbHO AfIMHE BOMHbI,
c) obpaTHO NPONOPLMOHANbHO ANMHE BOSHbI,
d) BbI3BaHO (pryKTyauMsiMM MrHOBEHHOW MIOTHOCTU M BapuauMsaMU KOHLIEHTPaALUN MOMEKyI
3a CYET HECOBEPLLEHCTBA BHYTPEHHEN CTPYKTYPbl BOMOKHA,
€) BbI3BAHO HaNM4MeM NpUMecen B BONTOKHE TakuxX Kak MeTansbl U rMApPOKCUITbHbIE rpynmbl.

20.2. NMpomexyToyHasa aTTecTaumsa

OueHKa «OTNINYHO» Ha dK3amMeHe MOXET OblTb BbiCTaBrieHa No pesynbTaTaM TeKyLLEero
KOHTPOJIsi yCNeBaeMoCTHM NpU BbINOMHEHWUMN BCEX CIEAYIOLLMX YCIOBUIA 06yYatoLwnmes:

— noceteHue 80% n 6onee NEKUMOHHBIX 3aHATUN;

— nponyck He 6onee 1 nabopaTopHoro (6e3 yBaXXUTENbHOW MPUYNHBI) C MOCNEaYoLEN
OTpaboTKOW;

— KONMYEeCTBO NpaBuIibHbIX OTBETOB B TecTe 6ornee 85 %.

B opyrvx cnyyasx CTygeHT nNpuy yCrnoBuUM BbINOSHEHWsT TabopaTopHbIX paboT Bnpase
cAaBaTb 9K3aMeH Ha 06LLMX OCHOBaHWUSX MyTEM OTBETA Ha BOMPOCHI KOHTPOSbHO-U3MEPUTENBHOMO
mMaTepuana, BKM4atoLLero:

— TEOpPEeTUYECKNIA BOMpPOC;
— [Ba NPaKTU4YEeCKUX 3aaaH1s B COOTBETCTBUN MHAMKaTopam komneTteHumn MNK-3 n MK-5.

MpuMepbl NPakTU4ECKUX 3a4aHUN:

1. OueHnTb nNOoTEpM B MHOrOMOOOBOM OMTUYECKOM BOJSIOKHE MNPU COEOMHEHMM BOSIOKOH C
pasnMyHbIMU 3Ha4YeHnaMN ymucnoson anepTypbl: NA1 = 8.94° n NA, = 7.07°.

2. OueHnTb NoTEPU NMPU COEAMHEHMM ONTUYECKNX BOSIOKOH C nokasatendamu npenomnexHns 1.5286
n 1.5038 B oTCYTCTBMM BO34YLLHOrO 3a30pa.

3. OueHuTb noTtepu B MHOrOMOAOBOM OMNTUYECKOM BOJSIOKHE MpU COEAMHEHMM BOJIOKOH C
pasnMyHbIMU 3Ha4YeHnsaMN yucnoson anepTypbl: NA1 = 9.94° n NA, = 7.03°.

4. Kakyto BenunuyuHy koadduumeHTa npenioMneHns HeobxoouMmo UCMnonb3oBaTb B 000MoYke
cepaueBuHbl ONTMYECKoro BosokHa ¢ n = 1.5497, yTobbl YncnoBasa annpeTtypa coctasnsna 10°?

5. Kakyo BenuumHy koadpdumuneHta npenomneHns Heobxooumo wcnonb3oBatb B 060M0oYke
cepaueBmHbl ONTMYECKOro BookHa ¢ n = 1.52, yTobbl Yncnosada annpeTypa coctasnsna 6°7

6. Kakyio BenuuuHy koadduumeHTa npesioMmrneHns HeobxooMmo MCMnonb3oBaTb B 000MoYke
cepAueBUHbI ONTUYECKOro BoriokHa ¢ n = 1.5132, yTobbl Yncnosas annpeTtypa coctasnana 8.5°7

7. OueHnTbL NoTEPU NPU COEAMHEHUN ONTUYECKUX BOSOKOH C nokasaTenamu npenomnenunsa 1.5264
n 1.5112 B oTCyTCTBMM BO3AYLUHOrO 3a3opa.

8. Kakyio BenuumHy koadpdumumeHTa npenomneHns HeobxooumMo wcnonb3oBatb B 0060M0Yke
cepAaueBUHbl oNTUYeckoro BosiokHa ¢ n = 1.4970, yTobbl YncnoBas annpeTtypa cocrtasnana 7.5°?

9. Ona TM-BonHbl paccyuTaTb OTpaxaTerbHyl0 CrnocOBHOCTb MOBEPXHOCTW pasgena AByX
OOHOPOAHbIX cpef pPasnMyYHOM ONTUYECKOW NAOTHOCTM Mpu yrne nageHus 44°, ecnu koaduumneHT
npenomMmneHuna nepsou cpeabl 1.08, a sBTopon 1.5186.
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10. Ons TE-BonHbl paccuvTaTb OTpaaTenbHYyl CMOCOOHOCTb MOBEPXHOCTU pasgena  AByX
OLHOPOAHbLIX Cpen pasnuYHoOM ONTUYECKOM NNOTHOCTM NpY yrie nageHus 44°, ecnn KoagpOUUMEHT
npenomMmnenuns nepeon cpeabl 1.08, a sBTopon 1.5186.

[MepeyeHb BOMPOCOB K 3K3aMeHY:

. DnsmKa NosTHOro BHYTPEHHETO OTPaXEHWS.

. AncnepcunoHHble SBNEHNst B ONTUYECKUX CBETOBOAAX.

. Yucnoeas aneptypa. MHOroMogoOBOCTb ONTUYECKOrO BOSIOKHA.

. MHorocrnonHble nnockue BosiHoBoAbl. BonHoBOAHbLIE MOAbI NITOCKUX BONTHOBOOOB.

. BekTtopHoe BonHoBoOe ypaBHeHne. Cnocobbl pelleHus.

. AncnepcmnoHHbIe ypaBHEHNS MHOTOCMOMHbIX NIOCKMX BOMHOBOAOB.

. XapakTtep pacnpegerneHus HanpskéHHocTen nonsa npu TE- n TM-nongapusaumn.

. BsanmopencTtene BONMHOBOAHBLIX MOL.

. MnaHapHbIA BOTHOBOL, C MHOTOCIIONHBIM BP3ITOBCKMM 3€pKariom.

10. Ycnosusa BO3HUKHOBEHNS 1 aHanNnUTU4eCcKoe onvcaHne BONHOBOAHbLIX MoA. WX cornacoBaHue Ha
rpaHuuax pasgena cpeg.

11. NoBepXHOCTHbIE 3aTyxaroLwme 6parroBCkmMe BOMHbI B MHOMOCIIOMHBIX AU3NEKTPUYECKMX cpeaax.
12. lNornoweHne B matepuare BosfiokHa. PaccesiHue ceeTa B gpyrne mogbl. [lotepun Ha nsrmnbe.
13. NamepeHre napameTpoB ONTUYECKOro BOSIOKHA: YMCroBas anepTypa; MOLOBbIN COCTaB
ONTUYECKOro BOSIOKHA, AMaMeTp CBETOBOIO MATHA.

14. OnTnyeckoe cornacosaHne. Beog v BbIBOA N3Ny4YeHNA B TOHKOMIEHOYHbIN BOJTHOBOA.

15. YcTponcTBa cornacoBaHnsa UHTerpanbHO-ONTUYECKNX BONTHOBOOOB M BOMOKOHHbIX
CBETOBOOB.

16. 'eoge3ndeckada nrnaHapHasa fMH3a.

17. CBs3b Mexay BoNHOBOAAMU. YCNOBUM BBOAA U3NYyYEHUS B LMNMHAPUYECKNA U NIaHAPHbIN
BOJTHOBOAbI.

18. YnpaBneHune napametpamu cped. Moaynaumsa n nepekntoyeHne ceeTa.

19. O6beMHbIe aKyCTOONTUYECKUE U SNEKTPOONTUYECKME MOAYNSATOPbI.

20. VHTerpanbHo-oNTUYeCcKne MOaynaTopbI.

21. OTBeTBUTENN, Pa3BETBUTENN, NEpeKntoyaTenm kaHanos. ONTUYeckne BEHTUNN.

22. MynbTnnekcopbl U AeMYIbTUNNEKCOPbI.

23. NpeobpasoBaTtenu mog. ICTOYHMKN 1 4eTEKTOPbI ONTUYECKOTO U3NyYeHMs.

24. BonokoHHO-onTH4yeckue nasepsbl. Jlasepbl ¢ pacnpeneneHHon obpaTHOM CBA3bLIO.

25. BOnNoKoOHHO-ONTUYECKNE OaT4YUKN.

26. BONOKOHHO-ONTMYEeCKME MHOPMaLMOHHO-U3MEPUTENBHLIE CUCTEMBbI.

27. BONOKOHHbIE TMPOCKONbI.

28. NHTerpanbHO-onTUYECKUin hoToaEeTEKTOP.
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